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Mountains that Spell Danger! 

The people of the city of Saint- 
Pierre, on the island of Martinique, 
were worried - was the volcano so 
close to them about to erupt? 

A cloud of smoke was rising from 
Mount Pelee, the volcano on the is- 
land of Martinique and afew birds lay 
dead on the ground. No wonder the 
people of the city of Saint-Pierre, 
which was so close to it, were wor- 
ried. Some people wanted to leave. 
But the government urged them to 
stay, because an important election 
was to take place. There were also 
others who said there was nothing to 
worry, anyway - the volcano had 
erupted lessthan 50 years earlier, and 
no one had been hurt. Little did they 
know about the great disaster that 
was about to come upon them. 

On May 8*, 1902, the volcano 
erupted, and destroyed the whole 
city, killing 30,000 persons. 

Disasters like this have luckily been 
few. But all through history, volca- 
noes have always terrified people. 
This issue of Tell Me Whytakes youto 
the explosive world of Volcanoes. 


To subscribe to Tell Me Why online, logon to www.manoramaonline.com/subscribe 


THE WORLD OF VOLCANOES 


Whatis a volcano? 

You must have seen 
pictures and movies of 
volcanoes erupting, 
but do youknow what 
a volcano actually is? 
To putit very simply, a 
volcano is a mountain 
that has a hole or vent 
that leads to reservoirs 
of molten or liquid rock 
deep below the Earth's 
surface. As the pressure 
builds up inside the 


Gases and molten rock shoot up 
through the opening, and spillover, 
orfill the air with lava fragments. 
Eruptions can cause sideways 
blasts, lava flows, hot ash flows, 
mudslides, avalanches, falling ash 
and floods. Volcano eruptions 
have been known to knock down 
entire forests. An erupting volcano 
can trigger tsunamis too. Volcanic 
eruptions mould and shape the 
Earth’s structure. They give rise to 
new land masses, and constantly 
create changes in the Earth’ s at- 


I feel like 
erupting once 
more! 
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Pele, the Hawaiian 
Goddess of 
Volcanoes 


The word volcano 
comes from the Ro- 
man god of fire, Vul- 
can. Vulcan was said 
to have had a forge- 
which is a place to 
melt and shape iron- 
on the little island of 
Vulcano in the Medi- 
terranean Sea, off 
Sicily. This island was 
the site of an active 
volcano in ancient 
times. Centuries ago, 
the people living in 
this area thought 
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that the hotlava fragments and clouds 
of dust erupting from a volcano came 
from Vulcan's forge as he beat out 
thunderbolts for Jupiter, king of the 
gods, and weapons for Mars, the god 
ofwar. : 

Did you know that there was also a 
Goddess of Volcanoes? Her name was 
Pele, and Hawaiianlegends tell us that 
eruptions were caused when she was 
angry. It was believed that Pele could 
cause earthquakes by stamping her 
feet, and trigger volcanic eruptions 
and fiery devastations by digging 
with her magic stick. Today however, 
we know that that the existence of 
volcanoes can be explained scientifi- 
cally, and theirstudy is one ofthe most 
fovalrating branches of sclence. 


Vulcan’s Workshop - A Painting 


Volcanoes can be classified as 
‘active,’ ‘dormant,’ or extinct. An 
active volcano is a volcano, that is 
erupting, or is expected todo so in 
thenear future. The Kilauea volca- 
no has erupted from its summit 
and flank 63 times since 1790, and 
is a very active volcano indeed! A 
dormant volcano is a volcano that 
is not currently erupting, but has 
erupted in the ancient past, since 
written records were kept, and is 
likely todosointhefuture. Because 
some volcanoes remain inactive 
for thousands of years between 
eruptions, it can sometimes be dif- 
ficult to distinguish between an 
active and a dormant volcano. An 
extinct volcano is a volcano that is 
not erupting now, and is not likely 
to erupt in the future. Kohala, for 
example, has not erupted for 
60,000 years, and is an ex- 
tinct volcano. WA site 


vad Derfect Volcano " 
ount Fuji, at 3776 metresis Japan’ s- 

highest mountain, and a dormant volcano. It is almost per- | 
fectly cone shaped, andbreathtakingly beautiful. Its summit 
_ is always shrouded with snow and clouds. Mount Fuj jilast 
edi in 1707, and since then, therehav be nsof 
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remarkable wall painting uncovered at Catal Huyuk, atownin 
4 Turkey, is perhaps the earliest known picture of a volcano. The 
\ painting consists of a stylized portrayal of the terraced houses 
of the city itself, with an erupting, twin-peaked volcano 
\ dominating the scene. The painting clearly represents an 
actual eruption of Hasan Dag, a twin-peaked, then-ac- 
tive volcano that lay twelve 

kilometres to the east of the 

city, which dominated _ 

the skyline on a <4” 

clear day. we 


Ha, Ha, 
Iwill makea 
volcano herel y: 


Flow of Lava 


Why do voicanoes erupt: 
Deep within the Earth, it is 
so hot that somerocksslowly 
melt, and become a thick 
flowing substance called 
magma. Magma is lighter 
than the solid rock around it, 
soit rises up. Now, every vol- 
cano has what is known asa 
magma chamber. This is 
where hot, molten rock or 
magmacollects. 

The process of a volcano 
erupting begins when the 
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pressure ina magma chamber be- 
gins to build. This may be caused by 
the movement of the plates that 
formthe Earth’s crust, whichforces 
the magma into smaller areas. It 
may also be caused by the build 
up of gases, as more magma fills 
the chamber. Eventually, the rise 
in pressure pushes the magma 
through vents and fissures in the 
Earth’s surface, and a volcanic 
eruption occurs! 


Why are volcanic eruptions dead- 
ly? 

The death toll from some of the 
worst eruptions in history can only be 
guessed. The eruption of Santorini in 
Greece in 1650 BC completely de- 
stroyed entire civilizations. In one of 
the most famous eruptions of all time, 
Mt. Vesuvius erupted in 79 AD, and 
completely destroyed the Roman 
towns of Pompeii and Herculaneum. 
The eruption of Mount Tambora in In- 
donesia in 1816 killed an estimated 
92,000 people, including 10,000 from 
explosion and ash fall, and 82,000 
from other related causes. On May 8" 
1902, Mount Pele in the West Indies 
erupted, and completely destroyed 
the city of St. Pierre, killing 25,000. The 
only survivors were a man held in a 
prison cell, and a man who lived on 
the outskirts of the town. In the past 
500 years, over 200,000 people have 
lost their lives due to volcanic erup- 
tions 


Eruption of a Volcano - 
An Illustration 


There are probably 
millions of volcanoes 
that have been active 
during the whole 
lifespan of the Earth. 
Duringthepast 10,000 
years, there are about 
1500 volcanoes on 
land that are known to 
have been active, while 
the exact number of 
underwatervolcanoes 
isunknown.At present, 
there are about 600 
volcanoes that have 
had known eruptions 
during recorded his- 
tory, while about 50- 
70 volcanoes are ac- 
tive each year. Did you 
know that at any given 
time, there is an aver- 
age of about 20 volca- 
noes that are erupt- 
ing? 


hat are the types of volcanic 
eruptions? J 

There are different types of vol- 
canic eruptions. The first is the Ha- 
waiian eruption where fluid lava is 
thrown into the air in jets from a 
vent, or line of vents at the summit, 
or on the flank of a volcano. The 
jets can last for hours or even days, 
and look like fountains of fire. 

Then there are Strombolian 
eruptions that are distinct bursts 
of fluid lava from the mouth of a 
magma-filled summit vent. The 
explosions usually occur every few 
minutes at regular or irregular in- 
tervals. The explosions of lava, 
which can reach heights of hun- 
dreds of metres, are caused by the 
bursting of large bubbles of gas, 
which travel upward until they 
reach the openair. 

Another type of eruption is the 
Vulcanian eruption which is a 
short, violent, relatively small ex- 
plosion of viscous, or very thick 
magma. Vulcanian eruptions cre- 
ate powerful explosions in which 
material can travel faster than 350 
metres per second andrise several 
kilometres into the air. 

The largest, and most violent of 
all the types of volcanic eruptions 
are Plinian eruptions. They are 
caused by the fragmentation of 
gassy magma, and are usually as- 
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sociated with very viscous 
magmas. 

Finally, lava domes form 
when very viscous lava is 
squeezed out ofa vent with- 
out exploding. The lava piles 
up into a dome. Lava domes 
may be rounded, pancake- 
shaped, or irregular piles of 
rock, depending on the type 
of lava they emerge from. 


Eruption of Vesuvius 
in 1944 


What is the dif- 
ference between ‘magma’ 
and ‘lava’? 

Though magma and lava are 
both molten rock, they are dif- 


ferent. Magma is the molten rock 
found beneaththeEarth’s crust. 
It usually collects in a magma 
chamber beneath a volcano, 


and 

can then 

be injected 

into cracks in 

rocks or issue out of 
volcanoes in eruptions. 

The temperature of mag- 
ma ranges between 700 C 
and 1300C. 

When it reaches the surface 
and comes out of a volcano, 
magma becomes lava. There 
are actually different kinds of 


lava, dependingonits thickness 


A High Fountain of Lavaon 
Hawaii Islands 


or viscosity. The thinnest 


lava can flow downhill 


for many kilometres, 
creating a gentle slope. 
The thicker lavas will just 


pile up around the vol- 


canic vent, and hardly 
flow at all. The thickest 
lava doesn't even flow. It 
just plugs up the plumb- 
ing ofa volcano, and can 
be the cause of violent 
explosions. 
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heancient Mongolians believed that 


agiantfrog carried the earth onits back, 
and that every time it stumbled, an 
earthquake occurred. According to Indi- 
an mythology, the Earth is balanced on 
the backs of eight giant elephants,while 
the ancient Greeks and Romans thought 
that the super hero Atlas carried the 
Earth on his shoulders. 


"Satellite Photograph of the Summit 
Caldera on Fernandina Island 


Calderas are some of the most spec- 
tacular features on Earth. They are 
large volcanic craters that form by two 
different methods- either by an explo- 
sive volcanic eruption; or by the col- 
lapse of surface rock into an empty 
magma chamber. In the first case, the 
caldera is formed quickly when the 
magma chamber beneatha volcano is 
emptied ina large eruption. When this 
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Structure of a Volcano 


happens, the empty chamber 
beneath isn’t strong enough to 
support the weight of the vol- 
cano and it collapses down. 
Volcano calderas can be hun- 


dreds and even thousands of , 


squarekilometres in area. There 
are many famous examples of 
volcano calderas. Crater Lake in 
Oregon was created when a 
volcano detonated around 
thousands of years ago. Over 
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Conemade 
of oldlava 


time, water filled up the nearly 
597 metre deep caldera, mak- 
ing it the deepest lake in the 
United States. 

In the second case, a caldera 
is created slowly, when the 
ground sinks down after a 
magma chamber is emptied by 
large lava flows, and not explo- 
sive eruptions. The volcano Ki- 
laueaon the Big Island of Hawaii 
is an example of sucha caldera. 
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Our ancestors believed that 
the Gods were responsible for 
earthquakes and volcanic erup- 
tions - and there are many 
beautiful myths and legends as- 
sociated with these natural dis- 
asters. Generally, it was believed 
that when the Gods were angry 
with us, they would punish us by 
shaking the Earth, or hurling fire 
and rocks. So, in ancient socie- 
ties, sacrifices were offered in 
the hope of calming the angry 
god or gods. In Nicaragua, beau- 
tifulyounggirlswerethrowninto 
a lava lake in the hope that this 
sacrifice would stop the volcano 
from erupting. The Greeks be- 
lieved that Cyclops, the oneeyed 
giant, hurled rocks and fire when 
he was angry. They attributed 
earthquakes to the sea god Nep- 


Stop! The volcano 
gods are shouting 
for their lunch. 
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Statue of Cyclops 


tune, and believed that he 
caused them when he banged 
the sea floor with his trident. 
Almost every civilization had 
its own myths aboutvolcanoes 
and earthquakes, and all of 
them are fascinating. 


AMABING | 


heJapanese : 
believethat : 
Mount Fuji 
isthe abodeof : 
theGodsand : 
thatthe scared 
spirit ofthe : 
mountain : 
protectsthem. : 
Itisalso : 
believed that 
climbing the 
mountain earns 
God’s favour, 
butthat one 
must be pure in 
spiritto make 
the ascent. Every : 
year,morethan : 
200,000 people 
climb this : 
beautiful peak. : 


Summit of Mount 
Fuji 


: Inner Core 


i The Cross section of Earth- 


Outer Core 


An Illustration 


The Earth's interior is composed of different 


: layers. The deepest layer is a solid iron ball, 
: about 2400 kilometres in diameter. Although 
: this inner core is white hot, the pressure is so 
: high that the iron cannot melt. Above the inner 
: coreis the outer core, a shell of liquid iron. This 
: layer is still very hot- perhaps 3900 - 4900 de- 
: gree Celsius. 


The next layer isthe mantle, which is made of 


: rock. The rock is so hot, however, that it flows 
: under pressure, like road tar. This creates very 
: slow-moving currents as hot rock rises from 
the depths, and cooler rock descends. 
Climbers atthe } 
: Itis made upofrocks, soil, and seabed. Currents 
within the mantle have broken the crust into 


The crust is the outermost layer of the Earth. 
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modern-day continents. 


blocks,calledtectonicplates, 
which move around slowly, 
colliding to build mountains 
or drifting apart to form a 
new seafloor. Where there 
are gaps in the crust, the hot 
liquid rocks or magma bub- 
bles up and shoots out, caus- 
ing a volcanic eruption. 

Why are volcanoes and 
earthquakes more frequent 
in some parts of the 
world? 

To understand why volca- 
noes are more frequent in 
some areas ofthe world, you 
must remember that the 
Earth’s surface is made up of 
rocky plates that fit together 
like paving stones, called 
tectonic plates. However, 
because of the forces deep 
within the Earth, these plates 
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Continental Drift =. — 
Continental Drift was a 
theory proposed in 1912, by Alfred Lothar 
Wegener, a German scientist. His theory was 
that there was a gigantic super continent: 
million years ago. He named it Pangaea. Ov: 
a period of time, Pangaea startedtobreakup — 
into two smaller, super continents. Wegener ~ 
believed that thesetwosuper continentsalso 
drifted apart, and that gradually, they sepa- 
rated into land masses that look like our 


Alfred Wegener 


are constantly moving- though 
you cannot feel the movement. At 
the boundaries where the plates 
meet, the movement can cause 
them to collide, rub against each 
other, or move apart. It is at these 
boundaries that earthquakes oc- 
cur, and volcanoes erupt, and 
places situated along these 
boundaries will experience these 
natural disasters more frequently. 


Perhaps it'sa 
continental drift 


eae fe Ohm my y god, 
. "he's pre icting 
\an Beeenquake. 4 


ince ancient times, peo- 
ple have believed that ani- 
mals can predict earth- 
quakes- and it is true that 
animals behave oddly just 
before an_ earthquake 
strikes. 

There have been reports hiveinapanic.Catsanddogs act 
ofcatfishmovingviolently, strangely too, barking or whin- 
chickens that stop laying ing for no apparent reason, or 
eggsandbeesleavingtheir showing signs of nervousness 


Why are volcanic erup- panied by earthquakes- but we 
tions accompanied by must remember that not all 
earthquakes? earthquakes cause volcanic . 

Volcanic eruptions are eruptions. 
caused when the liquid rock 
or magma from deep within 
the Earth is forced upwards 
because of increased pres- 
sure. The magma is then 
thrown out of avent or fissure 


with tremendous force. This ©:3°8seem Sa eset 

be oe 4 Sh at 
upward movement of the 2ggre St ee SS 
magna causes rocks to frac a 2 a = i 


ture, and when rocks fracture; 


they cause an earthquake. So, ee 


volcanic eruptions are accor BS EY 


Kilauea Volcano 


and restlessness. 
One theoryis that 
wild anddomestic 
creatures feel the 
Earth vibrate be- 
fore humans do. 
Other ideas sug- 
gest they detect 
electricalchanges 
in the air, or gas 
releasedfrom the 
Earth, but the ex- 
act reason is not 
known. 


Earthquakes hap- 
pen whentheplates 
or rocks within the 
earth suddenly 
break or shift under 
stress tosend shock 
waves rippling. 
Most earthquakes 
occur along faults 
in the earth crust, 
and this is where 
volcanoes are gen- 
erally found too. 
That is why there is 
a close association 
between _ volca- 
noes and earth- 
quakes. 


a. 


(earth quake! I've 


Whyis an earthquake terrifying? 

People who have lived through se- 
vere earthquakes all agree that it is a 
terrifying experience. There is usually 
no warning, and the Earth starts shift- 
ingandshaking violently. The ground 
trembles, shakes and_ twists, and 
buildings sway, and sometimes col- 
lapse. Great cracks appear on the 
ground, and roads are split by wide 
chasms that can swallow up people, 
cars, and even buildings. Fires break 
out, destroying entire areas, and huge 
waves batter the sea shore, sweeping 
away boats and people. Electric wires 
fall, water pipes burst, and landslides 
occur. Death and destruction are 
everywhere, and what is even worse, 
a major earthquake is often followed 
by smaller ones called aftershocks 
that keep people in a state of panic. 
Earthquakes are measured on what 
is called a Richter Scale, to determine 
their severity, and one that measures 
more than 6 on this scale can cause 
widespread devastation. 


No,no,it'snotan “ow 
got ] \ 
acold and fever! 


The Pacific Ring of Fire 


What is the‘Ring of Fire’? 

The Ring of Fire isa region that 
surrounds the Earth’s Pacific 
Ocean. It is known for its volca- 
noes and earthquake activity. 
The Ring of Fire has 452 volca- 
and is home to over fifty. 
entoftheworld’sactiveand _ 


NC Seafloor Spreading 

din Earthquakesarecreated 
by the sudden release of energy as the plates 
that make up the Earth’s crust move apart, 
collide, or rub together. Generally, plates 
move apart under the oceans, and this is 
caused by the magma that lies below the 
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Ninety percent of the world’s 
earthquakes, and eighty percent of 
the world’s largest earthquakes oc- 
cur along the Ring of Fire. 

The Ring of Fire is not actually 
ring-shaped. Instead, it takes the 
form of a horseshoe, with the open- 
ing facing downward. Among the 
biggest eruptions that have taken 
place in the Ring of Fire were Mount 
St. Helen’sin 1980, Mount Krakatoa’s 


It'snota 
ring of fire, onlya 
horse shoe of fire. 


plates. As the magma squeezes up, it pushes the 
plates apart, which in turn, makes the ocean floor wider 
and pushes continents away from each other. This phenom- 


in 1883, Mount Pinatubo’s 
in 1991, and Mount Re- 
doubt’'s in 1989.All these 
eruptions and earthquakes 
are caused by the move- 
ments of the plates that 
form the Earth’s crust. 

Why is Sdn Francisco 
said to be located in a 
dangerous place? 

The city of San Francisco 
in the United States is en- 
chantingly beautiful- but it 
is also very prone to earth- 
quakes. Since 1836, there 
have beenfiveearthquakes 
in the San Francisco Bay 
Area with a magnitude of 
6.75 or higher. Why is this? 
It is because San Francisco 
is located nearly ontop ofa 
fault in the Earth’s crust. 
This fault is known as the 
San Andreas Fault, and it 
marks the boundary be- 
tween two of the plates 
that make up the surface 


enon is known as sea floor spreading. When the magma 

reaches the surface and cools, it adds new rock to the edges of 
the plate that it has pushed apart, to create a new boundary 
between the plates. 
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aS curious 


FACT 


Volcanic Chain 
Guatemala is home 
to 37 volcanoes that 
forma chain parallel to 
the Pacific coastline. 
This chain was formed 
when the movements 
of two plates caused 
the Cocos Plate to sink 
below the North 

_ American Plate. — 
Py, Qnty Ride 


of the Earth. The plates are 
constantly trying to slide 
past each other, and when 
they do, an earthquake is 
the result. One of the worst 
earthquakes occurred in 
1906. The quake, and sub- 
sequent fire left more than 
half of San Francisco's pop- 
ulationhomeless,destroyed 
28,000 buildings, and killed 
approximately 3,000 peo- 
ple. Another severe earth- 
quake occurred in 1989, 
and it caused unbelievable 
damage tothe city with col- 
lapsed bridges, fires, shat- 
tered buildings, and gaping 
cracks inroads. 
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You know that a volcanois a vent, 
or opening, in the Earth’s crust 
where molten or melted rockcalled 
magma is ejected. Volcanoes are 
generally found where the rocky 
plates that make up the surface of 
the Earth meet. Some volcanoes 
however, are a long way from the 
edges of the plate, and they lie over 
hotspots on the Earth’s crust. A hot 
spot is an area on a plate where 
melted rock bubbles up under- 
neath, and through the plate, to 
makea volcano. Now we know that 
plates that form the surface of the 
Earth are constantly moving. How- 
ever,ahot spot remainsin the same 
place even when the plate moves, 
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Volcanoin aCity — 
The city of Portland in Or- 
gon has a Sermant volcano 


and it will create a new volcano 
as the old onemoves away. 

A good example of hot spots 
is the Hawaiian Islands. Each of 
the islands in the long chain 
was created by a hot spot that 
existed underwater, on the 
ocean floor. The hot spot creat- 
ed a volcano which built up an 
island that extended above the 
surface of the ocean. Then, the 
movement of the plate carried 


the island away, creating an ex- 
tinct volcano. Butthere’s always 
anew volcano being created by 
the same hot spot, so that you 
have a chain of islands that are 
volcanic. Another example is 
the Canary Islands hotspot. The 
snow capped Mount Teide, its 
highest peak, was created by 
volcanic activity at this hot 
spot. 


Mount Teide 


Why are hot springs and 
geysers formed? 
jot springs are gushes of hot 
water that are found on the 
land surface. As molten materi- 
als deep in the Earth cool down, 
they give off water vapour and 
carbon dioxide. This hot vapour 
then finds its way upward 
through the cracks in the rocks, 
cooling as it goes, until it con- 
denses to become hot water. 
Finally, it gushes from the 
ground as a hot spring. This wa- 
ter may be pure and clear, but it 
is rich in mineral salts dissolved 
from the rocks it has passed 
through on its way to the sur- 


face. As water cools around the 
edges of the spring, the miner- 
als form crystals and grains. 
Geysers are natural fountains 
that throw up jets of hot water 
and steam at regular intervals 
through aventin the surface. In 
some areas, rainwater seeps 
through cracks in the rocks and 
drains into a crevice or a large 
cave-like chamber so deep that 
it reaches hot rocks. The heat of 
these rocks comes from the 
moltenrocks below. Eventually, 
the intense heat boils the water, 
which then turns into steam. 
This increases the pressure in- 
side the crevice as bubbles of 
steam build up. Finally, the 
pressure is strong enough to 
shoot the water and steam up- 
wards and out through the 
vent, high into the air. 
Why are pyroclastic and non 
pyroclastic rocks different? 
Volcanic rocks can 
be classified into py- 
roclastic and non py- 
roclastic rocks, 
Pyroclastic rocks are 
formed when volca- 
noes erupt. These 
Ad rocks form in the air, 


A Hot Spring 
in Europe 


Tell Me Why 


Strange Life 

Resembling giant lipsticks, giant 
tube worms live over one anda half 
kilometresdeep onthePacificOcean 
floor near hydrothermal vents. They 
may grow to about 3 metres long. 
They have no mouth, eyes, or stom- 
ach. Their survival depends on the 
billions of bacteria that live inside of 
them. These bacteria convert the 
chemicals that shoot out of the hy- 
drothermal vents into food for the 
worm. They are surely one of the 
Giant Tube Worms strangestcreatures on this planet! 


It'sa 
Peter 


when volcanic ash, debris and 
other volcanic material is blast- 
ed out. They can also consist of 
pieces of other rocks, glass and 
mineral crystals. These rocks 
may vary in size from huge 
boulders to fine ash. Some- 
times, the fine ash deposits are 
so hot that when they settle, 
they cool to form solid rock 
known asignimbrites. 


Pyroclastic Flow Non nyrodastic rocks are 

rom Mount Ssfdelens mostlylavas. Somehavearough 

appearance, while others have 

# — eae a smooth, ropy and twisted sur- 

fs eee face. Still others are produced 

; me | by underwater — eruptions. 

Where the ends oftwo branches 

meet, they look like pillows, and 
so they are called pillow lavas. 
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During a volcanic eruption, lava, 


~~ ash and volcanic rocks can be eject- 


ed out of the vent of a volcano. 
Some of the largest rocks that are 
ejected are pyroclastic rocks. Rocks 
formed from lava flows are non py- 
roclastic rocks. Lava that is thin and 
runny forms a rock called basalt. 
Pasty lava that flows out during vio- 
lent explosions forms a rock known 
as andesite. 

All volcanic rocks are knownas ig- 
neous rocks or fire formed rocks, 
because they were created by the 
fiery heat of volcanoes. But at the 
same time, all volcanic rocks are not 
the same, because different types 
of lava form different types of rocks, 
and these rocks differ from each 
other in their chemical composition 
and texture. 
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Obsidian Rocks 


Rocks created from lava 
and magma are known as 
igneous rocks. Extrusive ig- 
neous rocks are formed 
when lava cools and solidi- 
fies on the surface of the 


Earth. Intrusive igneous 
rocks are formed when 
magma __ crystallizes at 
depths in the Earth. When 
lava cools very quickly, it 
forms a rock that looks like 
black glass. This rock is 
known as obsidian. It is 
sometimes called volcanic 
glass too. Basalt is an extru- 
sive igneous rock. It is the 
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that is fine grained and 
lighter in colour and weight 
than basalt and andesite. 
Pumice rocks are igneous 
rocks which were formed 
when foaming lava cooled 
quickly above ground. Vol- 
canic ash that has cooled 
and hardened _ forms a rock 
called volcano tuff. 


Volcanic Rocks v 
AMASING 


bedrock of the ocean floor, and al- 
so occurs on land in extensive lava 
flows. Andesite is an extrusive ig- 
neous rock named after the Andes 
Mountains, where it is very abun- 


Iceland’s Hot Springs 

Iceland is a volcanic 
island, and it has more 
hot springs than any 


world’s volcanic areas. Rhyoliteisa world. This otherwise 
relatively common volcanic rock cold country has over 


250 hot springs, and 
the hot water is piped 


The Erupting Geyser in Haukadalur 


Valley- The Oldest Known into homes and build- 
Geyser inthe World. ings for central heat- 

a ing. Iceland’s hot 

springs provide cheap, 


pollution 
free, renew- 
ableenergy- 
in addition to 
beingagreattour- 
ist attraction. 


wis 


Ash Cloud from the Eruption of 
Chaiten Volcano, Chile in 2008 


Microscope Image of the 
Volcanic Ash from Mount 
St.Helens 


How does ground water 
cause eruptions? 

Ground water inareas around 
volcanoes may be heated to 
temperatures as high as 150 
degree centigrade. However, 
this water does not boil. Do you 
know why? It is because the 
boiling point of water rises to 


Idon't want ) 
rain now. 


200 degree centigrade around 
300 metres below the surface 
of the Earth, duetothe pressure 
of the water lying above it. So, 
water at 150 degree centigrade 
is said to be superheated, and 
instead of boiling, it expands. 
Sometimes, the ground water 
is heated to more than 200 de- 
gree centigrade and pressure is 
suddenly released because 
some of the water has been 
forced out of a vent on the sur- 
face. The superheated water 
will then flash into steam with a 
massive eruption. Ground wa- 
ter explosions can occur on vol- 
canoes with viscous, gas-rich 


magma intensifying the erup- 


ion. Moreover, any volcanic 
ruption that suddenly mixes 
ound water and molten rock 
in equal quantities will produce 
eee ey vigisht eruptions. 
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MaunaLoa 

Mauna Loa is located on 
the island of Hawaii. It is the 
largest active volcano in the 
world, and being 96 kilome- 
tres long and 48 kilometres 
wide, it makes up half of the 
entire island. It rises 4168 
metres above sea level and 
its top is over 8534 metres 
above the deep ocean floor. 
In fact, if you measure it from 
its base below sea level to its 
summit, Mauna Loa is taller 
than Mount Everest. Since 
1832, MaunaLoahaserupted 
39 times. Its last 
- eruption was in 
1984. The name 
means ‘long moun- 

tain’ in Hawaiian. 


wali 


The Eruption of 
ount Pinatubo in 199] 


Why do volcanoes af- 
fect the climate? 

Volcanic eruptions can 
alter the climate of the 
Earth for both short and 
long periods of time. Do 
youknowhow? Itisthrough 
thegasesand dust particles 
thrown into the atmos- 
phere during eruptions. 
The effect of the volcanic 
gases and dust may warm 
or cool the Earth’s surface, 
dependingon howsunlight 
interacts with the volcanic 
material. 

Tiny, dust-size ash parti- 
cles thrown into the lower 
atmosphere will float 
around for hours or days, 
causing darkness and cool- 
ing directly beneath the 
ash cloud. However, these 
particlesarequicklywashed 
out of the air by the abun- 
dant water and rain present 
in the lower atmosphere. 
Dust particles tossed into 
the dry upper atmosphere, 
the stratosphere, can re- 
main for weeks to months 
before they finally settle. 
These particles block sun- 
light, and cause some cool- 
ing over large areas of the 
Earth. When the ash con- 
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Friend or Foe? 
Volcanic gases can 
containalargeamount 
of sulphur. Over a peri- 
od of time, this sulphur cools 
and solidifies to form large 
deposits of bright yellow 
crystals. Sulphur is very 
useful in modern industry. 
However, the disadvan- 
tage of having such de- 
posits is that sulphur 
also damages the 
lungs of those 
who mineit. 


tains large amounts of sulphur, 
the cooling effect is intensified, 
because chemicals containing 
sulphur block sunlight the 
most. 

Did you know that average 
global temperatures dropped 
about a degree Fahrenheit for 
about two years after the erup- 
tion of Mount Pinatubo in 1991? 
Similarly, very cold tempera- 
tures caused crop failures and 
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famine in North America and 


Europe for two years following 
the eruption of Tambora in 
1815. Poisonous gases from 
volcanoes can result in acid 
rain, which kills off trees and 
poisons lakes and rivers. 

What are the useful miner- 
als and stones that we get 
from volcanoes? 

Volcanoes directly or indi- 
rectly produce deposits of alu- 
minum, diamonds, gold, nickel, 
lead, zinc, and copper. We use 
most of these materials every- 
day and, over the course of a 
lifetime, consume some of 
them through the products we 
buy and use, in great amounts. 

Minerals are the source of 
metals. They are compounds of 
chemical elements found in the 
Earth, and the intense heat of 
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Lava Fountain 


volcanoes helps in their forma- 
tion. If you take a piece of vol- 
canic rock and study it under a 
microscope, you will see mil- 
lions of little specks that are the 
crystals of minerals. Gold, dia- 
monds, emeralds are just some 
of the precious stones that can 
be mined fromvolcanic rock. 


Eastern Oregon was formed 
by hot spot eruptions that oc- 
curred between 15.5 and 17.5 
million years ago. This area 
once had a warm climate. How- 
ever, a series of eruptions 
cooled the climate. The layers 
of lava that were the result of 


chemicals 
chemicals include hydrochloric 
acid, sulphur dioxide, and sul- 
phuric acid. Some of the gases 


contains many 
and gases. The 


found in magma are ammonia, 
carbon dioxide, and carbon 
monoxide. Some of these 
chemicals and gases are 
dangerous to humans 
and animals, and can 
cause suffocation, 
blood poisoning, 
and burns. 


the eruptions solidified to form 
layers of basalt. These layers 
created long, sloping plains 
with very few trees. In fact, the 
rolling painted hills of Eastern 
Oregon with hues of red, yel- 
lows and browns bear witness 
to nature’s fury with mysterious 
beauty. 


Hills of Eastern Oregon 


What is a ‘pyroclastic flow’? 
Where did the term come 
from? 

A pyroclastic flow is a devas- 
tating cloud of hot gas and rock 
that speeds down the side of a 
volcano faster than 700 kilome- 
tres per hour, with tempera- 
tures higher than 1000 degree 
Celsius. Pyroclastic flows are 
caused bya sudden event in the 
volcano. For example, during 
the eruption of Mount Saint 
Helens in 1980, an explosion in 
the mountain caused part of it 
tocollapse, and material moved 
swiftly downhill. Flows can also 
happen when an eruption col- 
umn collapses. 


“2 
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When a pyroclastic flow is re- 
leased from a volcano, it travels 
rapidly downhill, hugging the 
ground, destroying everything 
in its path. The biggest pyro- 
clastic flows can contain more 
than a thousand cubic kilome- 
tres of rock and gas, and trav- 
elled for hundreds of kilome- 
tres. In recent history, flows 
have contained up to 10 cubic 
kilometres of material, and 
traveled for several kilometres. 
They can leave deposits of ash 
and rock hundreds of metres 
thick. The term ‘pyroclastic’ is 
derived from two Greek words, 
‘pyro’ meaning’ fire’, and ‘klas- 
tos’ meaning ‘broken’. 


Pyroclastic Flow from 
.¢ Mayon Volcano in 
. Philippines in 1984 
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Whyarepyroclastic : 
fl ows dangerous? — Ser 

The | power of pyro- 
clastic flows can be 
awe-inspiring. The 
momentum of the gas 
and debris can level 
trees and buildings 
alike. The extremely 
high temperatures 
adds to the destruc- 
tion by setting alight 
anything flammable 
in its path. With rock 
fragments ranging in 
size from fine ash to 
huge boulders, pyro- 
clastic flows knock 
down, shatter, bury, or 
carry away nearly all 
objects and structures 
in their way. 

The extreme tem- 
peratures of rocksand 
gas inside pyroclastic 
flows, generally be- 
tween 200°C and 
700°C, can cause com- 
bustible material to 
burn, especially petro- 
leum products, wood, 
vegetation, and hous- 
es. Most people killed 
in pyroclastic flows die 
either by being 
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n Illustration of the Volcanic 
, uption which Buried ening 
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crushed by debris or burned by the hot 
ash and gas. Trees, cars, and parts of 
buildings may be picked up and thrown 
like toys during the intense passing of a 
pyroclastic flow. During the eruption of 
Vesuvius in AD 79, pyroclastic flows en- 
tirely wiped out the twin cities of Pom- 
peii and Herculaneum. 


31 


“Lava Dome in the Crater of 7 * 
Mount St.Helens % 


When you think of volcanoes, you — 
think of cone-shaped mountains with lava 
spewing out of the top. But this is not always the 
case. Sometimes, you can get a very slow eruption, 


which result in structures called lavadomes.Lavadomes 
have diameters that range from a few metres to several kilo- 
metres. They can be up to 1000 metres high. 

Lava domes form when you have slow eruption of very thick 
lava, or multiple eruptions of different kinds of lava. Since the 
lava is sothick, it does not flow down, but will pile up above the 
vent to form a dome. The dome can grow for months or years, 
eventually building up to several hundred metres in height. 

Large composite volcanoes can have hundreds of lava domes 
across their sides. Lava domes are dangerous because they 
can explode violently, without warning, releasing pyro- 
clastic flows of ash and mudformorethan20kilometres  ¢% 
around the dome itself. In 1902, an eruption from a ws 
dome on Mont Pelee in Martinique killed 30,000 "=" 
people with high-velocity ash flow and £ 
poisonous gasses. 


You would not think that rocks 
can float, but there is actually a vol- 
canic rock called pumice that is 
lighter than water. Pumice is basi- 
cally solidified foam. It is formed 
when molten rock, rich in gases, 
bubbles to the point of forming 
froth, and then solidifies. Pumice 
has numerous open spaces in the 
form of round bubbles, tubes, and 
cavities in the rock. Infact, thereare 4 Piece of Porous Pumice 
so many holes in pumice that there from Teide Volcano 
is often more empty space than Bo a Sate 
actual rock! Since it is , , 
lighter than water, 
pumice can _ 
float on 
it. is During volcanic eruptions, 
the sky darkens, and thick tor- 
rents of volcanic ash begin to 
fall from the sky, covering eve- 
rything in a heavy, gray blanket 
of dust. What exactly is volcanic 
ash? When a volcano erupts, 
escaping gases carry magma 
up into the air. The sheer vio- 
lence of the explosion shreds 
the rising magma into tiny par- 
ticles. These minuscule pieces 
of magma then solidify in the 
air, becoming volcanic ash. 
Volcanic ash consists of tiny, 


An Illustration of Eruption of 
Krakatoa 
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jagged particles of rock, 
minerals, and volcanic 
glass. These fragments 
range in size from 00.001 
mm to 2 mm, or roughly 
thediameter of a grain of 
rice. Volcanic ash is hard 
and, due to each parti- 
cle’s jagged form, abra- 
siveto the touch. The ex- 
act mineral makeup of 
the ash depends on what 
minerals were present in 
the magma. 

Someviolenteruptions 
can create immense 
clouds of volcanic ash 
that block the sun for 
days, and cause global 
temperature to drop by 
several degrees. For in- 
stance, the 1883 erup- 
tion of Krakatoa lowered 
global temperatures for 
a year. 


One of the greatest volcanic haz- 
ards is alahar. A laharis a hot or cold 
mixture of waterandrock fragments 
flowing down the slopes of a volca- 
no. The water could come from a 
rainstorm, melted snow and ice, or a 
glacier melted by lava flow. Along 
with the water, lahars comprise mud 
and rock. Sixtyto ninety percentofa 
lahar’s weight may come from rock 
debris, lending it great force. Gener- 
ally considered the most deadly type 
of volcanic hazard, lahars can reach 
speeds of 30 kmph to 60 kmph. 
When moving, a lahar fooks like a 
mass of wet concrete that carries 
rock debris that can be as big as 
boulders more than 10 metres in di- 
ameter. As a lahar rushes down- 
stream from a volcano, its size, 
speed, and the amount of water and 
rock debris it carries constantly 
change. ‘Lahar’ is an Indonesian 
wordfor ‘volcanic mudflow’. 


Lahar fromthe 1982 Eruption of 
Galung gung Vol ano in Indonesia 
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Volcanic Earth 

Eventhough 
you mayhavenev- 
erseena volcano, 
the factis that 
over eighty per- 
cent of the Earth’s 
surface is volcanic. 
In fact, over mil- 
lions of years, vol- 
caniceruptions 
have formed 
mountains, pla- 
teaus and plains, 
and these have 
gradually been 
worn down bythe 
weather, into soil. 
Volcanoes are 
found not only on 
land, but under 
the oceans as well. 
Interestingly, 
about ninety per- 
cent of volcanic ac- 
tivity occurs in the 
oceans! — 


No doubt, 
volcanoes are 
destructive! 


Whyarevolcanoes called destructive? 

The explosive power of volcanoes and 
the tonnes of debris that are the result of 
an eruption have made volcanoes one of 
the most destructive forces on Earth. 
Some volcanoes are quiet volcanoes, but 
even so, everything that comes inthe path 
of their lava flows is destroyed. Violently 
erupting volcanoes can cause total devas- 
tation over huge areas. Clouds of ash and 
shattered rock, as well as the gases that 
are blasted out can prove deadly. The gas- 
es that are released include sulphur diox- 
ide and hydrogen sulphide, both of which 
are highly poisonous. Vast amounts of 
carbon dioxide are also released, which 
cancause suffocation among animals and 


_huma 


he Giant’s Causeway in Northern 
Ireland is a rock formation of 40,000 
interlocking basalt columns, the result 
of an ancient volcanic eruption. Each 
column is six sided, and basalt, one of 
the commonest of volcanic rocks, of- 
ten forms columns like this when it 
cools. The columns form stepping 
stones that disappear down- 


Why are volcanoes benefi- 
cialto mankind? 

Volcanoes are beneficial to 
humans living on, or near them. 
They produce fertile soil, and 
provide valuable minerals, wa- 
ter reservoirs, and geothermal 
resources, besides being re- 
gions of great scenic beauty. 

Farmers can cultivate healthy 
crops, and reap rich harvests on 


the fertile soil of the volcanoes 
which contains many minerals, 
and are weathered from lava 
and volcanic materials. Mining 
towns can form around these 
areas as the volcanoes store a 
high amountof precious miner- 
als, like sulphur. 

Volcanoes are useful in pro- 
ducing energy. By harnessing 
the steam from underground 


The Volcano Merapi 
_ just before an 
Eruption 


water heated by the Earth's 
magma at volcanic areas, tur- 
bines can be driven in geother- 
mal power stations to produce 
electricity for domestic and in- 
dustrial use. 

Volcanoes are valuable for 
the precious stones and miner- 
als that they store. Lava in vol- 
canoes can crystallize to form 
various minerals, like gold, sil- 
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_ wards into 


the sea, and 
people in the past 
believed that it was 
built by giants. The 
Giant’s Causeway has 
often been described 
as the eighth wonder 
of the world. 


The Giant’s Boot 
at the Giant’s Causeway 


ver, diamonds, copper and zinc, 
depending on their mineral 
composition. Volcanoesarealso 
a truly spectacular sight. Many 
tourists flock to places like Ha- 
waii and Mount Merapitocatch 
a glimpse of flowing lava or 
smoke billowing out of volca- 
noes. In short, volcanoes can be 
both destructive and beneficial 
tomankind. 


Ithough some volcanoes take thou- 
sands of years to form, others can grow 
overnight. The cinder cone volcano Pari- 
cutin appeared in a Mexican cornfield on 
February 20", 1943. Within a week it was 
s tall a five storey building, and by the 
__ end of a year it had grown to a height of 
-- more than 336 metres. In 1952, itwas fully 

grownand measured 424 metres! 


-  Itmaybe 
( celebrating its death 
anniversary. 
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What are the useful 
minerals and stones 
that we get from vol- 
canoes? 

Volcanoes directly or 
indirectly produce de- 
posits of aluminium, 
diamonds, gold, nickel, 
lead, zinc, and copper. 
We use most of these 


et’: 


4 4 i 5 
ene RE ee materials everyday, and, 
A Sample of Rhyolite over the course of a life- 
A Volcanic Rock : 
time, consume some of 
them through the prod- 
ucts we buy and use in 
great amounts. 


Minerals are the 
source of metals. They 
are compounds '_ of 


chemical elements 
hree Sisters are large vol- found in the Earth, and 
canic cones that are a classic | the intense heat of vol- 


and rare example of a fissure | Canoes helps in their 
eruption. In fissure eruptions, | formation. If you take a 
magma rises along thin cracksin [| piece of volcanic rock 
the Earth’s crust- unlike most | and study it under a mi- 
volcanoesin which magmarises | croscope, you will see 
through a verticalcentralvent. / — millions of little specks 
Here the fissure is over 8 kms that are the crystals of 
long. The three peaks are’ minerals. Gold,  dia- 
known as North Sister, / monds, emeralds and 
MiddleSister,andSouth f aquamarine are just 
Sister, and the North some of the precious 


Sister is the oldest y stonesthatcanbemined 
of the three. from volcanic rock. 
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See 


gelewns Aa Flow 
of Lava. 

Why are Aa flows dif. | 
ferent from pahoehoe 
flows? 

Aa and pahoehoe are 
two different types of la- 
va flows. Both the flows 
have the same composi- 
tion, but on cooling, their 
surface is very different. Pahoehoe Flow of Lava 
Aa is a Hawaiian term for 
lava flows that have a_ skin. When the pahoehoe lava flow 
roughsurfacecomposed cools, it often solidifies to a smooth 
of broken lava blocks surface. Pahoehoe flows are only 
called clinkers. The in- around one metre thick, while Aa 
credibly spiny surface of flows may reach a thickness of one 
asolidified Aaflowmakes hundred metres. 
walking very difficult and 
slow. Aa flows form lava ail BS tag 4 
that is more viscous than . 
pahoehoe flows. Pah 
hoe lavas are thin. 
flowsmoothly, anc 
forward in tonc 
lobes. They are c 
terized by aglassy,p 


Why is the land near volca- 
noes good for farming? 

Nearly everywhere that vol- 
canoes are located you will no- 
tice that people use the rich soil 
for farming. What makes the 
soils around a volcano so good 
for cultivation? Well, it is true 
that when a volcano erupts, it 
completely destroys all vegeta- 
tion for miles around. But the 


Papaya on Hawaii Islands 
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eee. _ 3 Se. 
Pineapple Fields on 
Hawaii Islands 


newlyformedrocksandthelava 
flows that are the result of an 
eruption, are rich in minerals. In 
course of time, wind and rain, 
heat and frost, break up the 
rocks into soil that is rich in 
minerals too. Sprinklings of ash 
from further eruptions can in- 
crease the fertility even further. 
However, this is a long process 
that can take many, many years. 
Did you know that Hawaii's 
sugarcane and pineapple plan- 
tations are found on volcanic 
soil, and that some of the best 
rice growing areas of Indonesia 
lie in the shadow of volcanoes? 
Places such as the African Rift 
Valley, Mt. Elgon in Uganda, 
and the slopes of Vesuvius in It- 
aly all have productive soils, 
thanks to the breaking down of 
volcanic rocks and ash. 
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Why are volca- 
noes useful to the 
building industry? 

Volcanoesare very 
useful to the build- 
ing industry- and 
many of the prod- 
ucts we use in our 
daily lives too, origi- 
nated from volca- 
noes. Volcanic ash 
serves as a natural 
resource for con- 
struction and indus- 
try. Lava, and the 

rocks known as 
volcanictuffcan stone for buildings. Tuff blocks have 
be cut into enough strength for high buildings, and 
blocks and also for building stone walls. These materi- 
used as__als are lightweight, resistant to weather- 
ing, and good insulators. Lava is mixed 
with pitch to form the black sticky tar that 


agg 


Volcanic Tuff at Yellowstone National Park 


/ Hereis the 
/ last chapter of 
| the ‘Story of my 
\ experiments 
\ with fire. ou can learn about a volcano’s 
past by studying therocks ona volcano’s 
slopes. The rock layers are formed when 
the lava and ash that are thrown out dur- 
ing different eruptions, coolandharden. 
Theselayerscan be dated by analyzing 
their textures and structures. So, in 
fact, you can say that a volcano 
writes its own biography on its 
slopes! 
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Volcanic Tuffata 
National Park in Mexico 


we use to surface roads. Fine- 
grained volcanic ash is used as a 
polishing compound, and can 
be found in toothpaste and 
household scrubbing com- 
pounds. Cinder cones havealso 
been mined as a source of con- 
struction materials. Pumice was 
usedby Mediterranean peoples 


as ascrub and abrasive cleaner. — 


Obsidian, a shiny black volcanic 
glass, has been fashioned into 
arrowheads and knives, traded, 
quarried, and even used in eye 
surgery. 


42 


Did you know that concrete 
was discovered by Romans who 
mixed granular volcanic ash 
with lime cement to create a 
new, water-resistant material 
with superior strength? It was 
this substance that allowed the 
Romans to build fantastic edi- 
fices, water works, aqueducts, 
roads, harbours, underwater 
structures, and lighthouses. It is 
still used in concrete construc- 
tions today. 

Why are volcanoes useful 
for energy production? 

Volcanoes are an important 
source of energy. Groundwater 
heated by large, still-hot mag- 
ma bodies can be tapped for 
geothermal energy. Do you 
know what geothermal energy 
is? It is the heat energy that oc- 
curs naturally in the Earth. In 
nature, geothermal heat shows 
up in the form of volcanoes, hot 
springs, and geysers. Geother- 
mal energy is extracted for 
heating and electricity genera- 
tion from natural steam, hot 
water, or hot dry rocks in the 
earth’s crust. 

The internal heat associated 
with young volcanic systems 
has been harnessed to produce 
geothermal energy. For exam- 
ple, the electrical energy gener- 
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housesandindustrialuses. 
The great advantages of 
geothermal energy are 
that it is renewable, non- 
polluting, and efficient. 


Glowing 
Avalanches 
When viscous, or 
sticky magma con- 
ated from the geothermal field in _ taining a lot of gas is 
Northern California can meet the erupted under rea- 
present power consumption of the sonably low pres- 


A Geothermal Power plant 
in California 


city of San Francisco. Steam pro- Sue, aglowingcloud 
duced by hot rocks and hot fluids conte asi on 
deep inside the Earth can be used to tell Peed gob ia 
drive turbines and generate electri- This cloud will fall 
cal power, while lower temperature 


back onto the Earth 
fluids prone tid water for space- likean avalanchabe: 
heat for green- 


fore it can cool off, 
and is called a nuee 

_ ardente or ‘glowing 
avalanche’, because 

it glows. 

_ Nuee Ardentes 
‘ move very fast, 
, reaching speeds of 
up to 500 kilometres 
an hour.They can be 


very destructive. 
Kia 


Avalanche on 
Mount Everest 


*) 
Have you heard 
ofa man made 
volcano? Well, 
such avolcano 
was createdfora 
film and it was 
called Dante’s 
Peak. This man 
made volcano 
was made of 
wood and steel, 
and when seen in 
the film, it was 
truly terrifying, 
asit spewed ash 
and lava into the 


sky-allthanksto | f 


special effects of 
course! 
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A Geothermal Station in Iceland . 


The main disadvantage of geothermal 
heating is the very highinstallation costs. 
Moreover, geothermal heat is extracted 
from deep within the Earth’s surface, and 
thus, finding a suitable location is diffi- 
cult. To extract the heat, we have to find 
certain hot spots, and these are most 
common around volcanoes and fault 
lines — but this invol certain amount 


me ROY 
Fi RODY E0- 
pot ALLow 


TION 
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of risk should an eruption, or 
earthquake occur. 

Geothermal plants require a 
lot of space. The installation of 
geothermal system can be also 
quite tricky, and should be done 
only by experts. This pushes up 
the cost of installation. There’s 
also the fact that geothermal 
energyisn’t a100 percent clean 
energy source, because of the 
geothermal pumps that are 
needed. Geothermal pumps 
use coal based electricity, and 
coal releases carbon dioxide 
that causes global warming. 
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Fire 
and Water 
You think of beaches as 
having white or golden col- 
oured sand, but did you know that 
beaches can also have black sand? 

Many beaches on volcanic islands like 
Hawaiihaveblack sand. This black sand is 
formed whenlava from a volcanic 
eruption hits the sea wa- 
ter. The lava is shattered 
4 into tiny glassy particles 
which are black in col- 
our, since lava is rich 
in dark minerals 
like iron oxide. 


Volcanic Black Stones from 
Hawaiian Islands 


Sometimes, the geothermal 
activity takes a rest. It will be 
constant for several years, and 
then stop for a few months. 
Hence, not all areas offer de- 
pendable heating resources. 
Another disadvantage is that 
you cannot transport geother- 
mal energy. Moreover, geo- 
thermal steam and hot water 
do contain naturally occurring 
traces of hydrogen sulfide and 
other gases and chemicals that 
can be harmful in high concen- 
trations. So, care must be taken 
to prevent these gases from 
contaminating the water that is 
used. 
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Which Cascade volcano 
hasa‘volcanoinalakeina  , 
volcano’? 

Mount Mazama is a volca- 
nointhe Cascade Mountains 
of Oregon that violently 
erupted approximately 7700 


years ago. 
That eruption was 42 times ManandVolcano 
as powerful as the 1980 The 1973 eruption on the is- 
eruption of Mount St. Hel- land of Heimaey is a classic ex- 
ens. The top 1524 metres of ample of the struggle between 
the volcanocollapsed result- Man and volcanoes. With a he- 
ing ina basin or caldera. \ _feiceffort,thepeopleoficeland 
Subsequent lava _ flows = 


sealed the bottom, allowing 

the caldera to fill with ap- and snow melt. This created the 
proximately 4.6 trillion gal- seventh deepest lake in the world, 
lons of water from rainfall Crater Lake. Lava poured into the 
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Why is volcanologya 
fascinating science? 

Volcanology is the 
field of science dedicat- 
ed to studying volca- : 
noes, lava, magma, and 
related geological phe- 
nomena. A_volcanolo- 
gist is aperson who spe- 
cializes in this branch of 
science. He tries to find 
out everything he can 
about volcanoes by 


A Volcanologist at work studying signals from 


Cveoeccoecseeereose eo 
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caldera even as the lake began on the west side of the lake cre- 
to rise. Today, a small volcanic ating a ‘volcano in a lake in a 
island, Wizard Island, appears volcano’! 


toececscescoos Cocceesecceescceecceccce POOH OCOCOCOOOO DO FOOSE OCOOSEE OS OCOCS epoerteceeccooes 


satellites, that use laser beams The volcanologist’s work ad- 
to measure plate movements, _ vances science, but also has di- 
by going down in mini subma- rect importance to the lives of 
rinestoexplore the oceanfloor. peoplewholivenearvolcanoes. 
These beams evendescend in- Ifa volcanologist saysa volcano 
to the terrifying interior of a is not going to erupt, but it 
volcano’s crater. does, many people may die in 

It can beadangerous job, but the eruption. But if the volcan- 
many volcanologists believe ologist warns that it will erupt, 
they have the best jobs in the many people will temporarily 
world. They have the exciting move away from theirhomesto 
chance to study active volca- safety. This shows the impor- 
noes in beautiful, and oftenex- tance of volcanology, and the 
otic places. work of the volcanologist. 
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What are the first steps to be 
taken after an eruption or earth- 
quake? 

Volcanic eruptions and earth- 
quakes can cause unimaginable 
destruction. Thousands are killed, 
houses are destroyed, roads are im- 
passable, fires rage, floods sweep 
the land, and diseases break out. 
Rescuers have a tough job before 
them. They havetocarefullyremove 


Let's save 
our lives! It's an 
\ Earthquake... 


An Earthquake Disaster 


broken concrete and steel 
girders in their search for 
survivors, and very often, 
sniffer dogs are used to pick 
up the scent of people who 
are buried under buildings. 
Thermal imaging cameras 
are also very useful in find- 
ing survivors by using infra- 
red radiation to detect the 
heat of a living person. The 
trapped person detector is 
another device that suc- 
cessfully locates trapped 
people by detecting vibra- 
tions. Medical teams must 
swing into action, and heli- 
copters are used to airlift 
food and medicines to af- 
fected areas, to rescue the 
stranded, and fly the 
wounded to hospitals. 
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What are the precautions to be taken — 
duringan eruption or earthquake? 


One way to reduce casualties during an Most 
earthquake is to construct buildings that can Measured 
withstand deadly tremors. Studying past Place 
earthquakes can help scientists to predict The town of 
when an earthquake can strike, so that peo- Parkfield, _lo- 
ple can be advised to move away from that catedon the San 


Andreas Fault in 
Central California, 
has been the site of 
an intensive, multi- 
disciplinary earth- 
quake study since 
the late 1970’s. A la- 
ser mounted on ahill- 
top in Parkfield can 
detect ground move- 
ment of less than a 
millimetre within a 
range of six kilome- 
tres. The goal is to ob- 
serve the fault and 
surrounding crust at 
close range at the 
time before, during 
and after an earth- 
quake, to better 
understand the 
earthquakeproc- 
\"a and provide 


region to safety. During an earthquake, the 
safest place to be is indoors, under a solid 


Ruins of an Earthquake 


piece of furniture like a table. If you live 

near a volcano, and there is the threat of 
an eruption, stay indoors, as volcanic ash is 

ahealth hazard. Close all windows and doors 
to limit the entry of volcanic ash. If you have a scientific ba- 
to go outside, use protective gear such as \ sis for earth- 
masks and goggles. If you are outside at the \. quake pre- 


time of eruption, seek shelter in a car or a \.. diction. 
building. If caught in volcanic ash falls, use a S 
handkerchief over your nose and mouth. ~~ 
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Africa’s Eden 

Ngorongoro is one of many 
extinct volcanoes in East Afri- 
ca’s Crater Highland region. 
When the volcano collapsed, it 
created an enormous crater - 
or, more properly, a caldera. 
that was 32 kilometres across, 
with a 700 metre high rim. The 
flat basin, which is roughly cir- 
cular with a diameter of about 
16 kilometres, contains grass- 
lands typical of East Africa’s 
savanna. This volcanic crater is 
home to about 25,000 mam- 
mals, and is called Afri- 
ca’sEden. 


An earthquake leaves be- 
hind instantaneous destruc- 
tion, loss of life, and despair on 
a scale that is mind boggling. 
Most of it is due to collapsing 


structuresand dwellingsunable 
to withstand the tremors. In 
1988, anearthquakein Armenia 
left thousands homeless, and 
40,000 people dead. In 1990, 
another earthquake in Iran left 
half a million people homeless. 


The Ruins ofa 
Church in 
Armenia after 
an Earthquake 


Grasslands of 
Ngorongoro Crater 


Therefore, it has become very impor- 
tant to construct buildings and homes 
that are earthquake resistant. 


Motherland- 
A Memorial to 
the Victims of 
Armenian 
Earthquake 


a 


A volcano is consid- 
ered active if it has 
erupted in the last 
10,000 years. Over 
seventy five percent 
of the world’s volca- 
noes and most active 
volcanoes are located 
in the Ring of Fire 
around the Pacific 
Ocean. If we take it 
country by country, 
Indonesia has the 
most volcanoes, by 
far. It is really a special 
place, because there 
seem to be volcanoes 
all around, in all direc- 
tions. There are more 
than one hundred 
and fifty volcanoes in 
the United States that 
scientists consider ac- 
tive. Most of these are 
located in Alaska. 
Others are located 
throughout the west 
and in Hawaii. Japan 
is also high in the list, 
with 108 active volca- 
noes. 


WhyistheLatinAmericanoTower 


~» inMexico City special? 
FACT The Latin-Americano Tower is spe- 


Deadly Advice \ cial to the inhabitants of Mexico City 

babar for the way it has resisted the 
\ When the first ash from strong earthquakes of 1957 
_ Nevado del Ruiz, the volcano ~ 9 q 


\. began to fallonthe Colombian 
\. city of Armero, the local radio \ 
\ stationtoldpeopletostay where 
\ they were and keep calm. At 
| that time, they would still 

' have been able to 
make theirway ~ 
to higher | 
ground and es- 
cape the mudflow. The ad- 
vice was given with the best of 
intentions. But it proved 
\.. fatal! 


> 
- . . 

§ Latin-Americano 
Tower 


52 


A View of Mexico City from 
Latin-Americano Tower 


and 1985. The construction of the Lat- 
in-Americano Tower began in 1949, 
and was concluded seven years later 
in 1956.This skyscraper has 43 office 
floors, and an antenna from which ra- 
dio and television signals are transmit- 
ted. While it was being built, many 
people felt that a tower of that height 
would not be able to withstand Mexico 
City’s frequent earthquakes. However, 
this was put to the test in 1957, and 
againin 1985, andthe building suffered 
no damage in either major quake. 

Several factors were considered for 
the building's foundation which were 
new for the time, but were necessary as 
it’s located in a seismic zone where 
earthquakes were frequent. A rail sys- 
tem was installed which would protect 
the structure from any damage. A year 
after it was finished the building passed 
the test as it was unharmed by the 
earthquake that hit in 1957, which won 
it an award as the tallest building that 
had resisted an earthquake of this 
magnitude. Later on, it passed a similar 
test in 1985- which wasa feather in the 
cap for Mexican engineering. 
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celand is a land 
of snow and ice 
that is made en- 
tirely of volcanic 
rocks. It has more 
than two hundred 
volcanoes, and is 
the site of the larg- 
est lava flow re- 
corded in global 
history. Iceland has 
had more than 125 | 
volcanic eruptions 
since the time of 
the Vikings, and 
more geysers and 
hot springs than 
any other country. 


One of the first things to 
remember when construct- 
ing a building in an earth- 
quake prone area is to avoid 
constructing along a fault 
line. The soil must also be 
taken into consideration. If 
the soil is sandy, it must be 
strengthened by injecting 
cementintoit. The foundation 
can also be made stronger by 
extending it down until it 
reaches solid rock. It is also 


Iam safe 
here.No worry 
about Earth- 
quake. 


Ruins ofan Earthquake 


better not to build on soft soil, for 
this increases the danger of a col- 
lapse during an earthquake. 
Engineers must use materials 
that are not brittle, because brittle 
buildings snap, and break easily. 
Brick is brittle, but by adding steel 
rods, the danger of the building 
snapping can be reduced. Modern 
steel or reinforced concrete build- 
ings are more flexible. During an 
earthquake, they may sway, but 
will not break. 
, Buildings can be built on rubber 
springs that act like the shock ab- 
sorbers of a car when the ground 
shakes. There is also a technique 
knownas the ‘base isolation’ tech- 


nique which allows buildings to 


ove gently to the left or right 
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during an earthquake, instead of 
shaking. The base isolators are 
actually made of thick layers of 
rubber and thin steel plates, and 
they work by reducing the earth- 
quake energy transmitted to a 
building. In thefuture, computers 
may be used to sense the move- 
ment of buildings, and steel ropes 
can be slackened or tightened so 
that the building can be pulled to 
safety. 


I don't need 
( swords. Shields are 
enough for me. 


Whatis a‘shield’ volcano? 

Shield volcanoes are large 
volcanoes with gently sloping 
sides. In fact, the largest volca- 
noes on Earth -and even in the 
solar system- are shield volca- 
noes. They form when lava 
flowing out ofa volcano is very 
thin and fluid. The common 
feature with shield volcanoes 
is that they're built up slowly 
over time from a very stable 
central summit vent. Flow af- 
ter flow of lava pours out of 
the vent, slides down the 
slopes of the volcano, then 
hardens, and builds up the 
sides of the volcano. The larg- 
est volcanoes, like Mauna Loa 
and Mauna Kea would have 
been created from thousands 
ofthese flows. 

Shield volcanoes can be 
found around the world. In 
Northern California and Ore- 
gon, they can be 5-10 km 
across, and about 500 metres 
high. The main Hawaiian Is- 
lands are the tops of giant 
undersea shield volcanoes. 
Did you know that the largest 
shield volcano in the solar 


=» system is Olympus Mons on 


Mars? Thismonster measures 


_ 27 km above the surface of 
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Mars, and is 550 km in width! 
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A Collapsed Building and a Car in 
an Earthquake 


What is a simple volcano resistant 
shelter? 

In 1902, the massive volcanic eruption 
of Mount Pele killed 30,000 people. 
However, a prisoner in the town jail sur- 
vived, because the jail was solidly built 
ofthick stone and this saved his life. To- 
day, a cheap and highly volcano resist- 
ant shelter can be made using large 
concrete pipes with a diameter of 
around two metres. These pipes are 
generally used for sewers. Such pipes, 
fitted with doors, and buried under- 
ground, could provide a cheap and sim- 
pleshelter during volcanic eruptions. 

/ Naw canhear 
the footsteps of 
an earthquake... 


STR FACT 


Animal Instincts 

We know that 
many animals are 
restless, andleave 
areas just before 
an earthquake 
occurs there. It is 
now believed that 
birds have inborn 
magnetic _ field 
detectors that al- 
low them tosense 
an earthquake 
while other small 
animals are ex- 
tremely sensitive 
to the tiniest vi- 
brations and 
sound waves. You 
can say that ani- 
mals have a built 
in early warning 
system where 
earthquakes are 
concerned. In Chi- 
na, in 1976 the 
strange behav- 
iour of animals 
prompted au- 
thoritiestoevacu- 
ate an area before 
an __ earthquake 
struck, and this 
saved thousands 
of lives. 


Tell Me Why 


Why is possible to predict earth- 
quakes anderuptions now? 

Generally speaking, scientists can 
predict with a relatively high degree 
of certainty when a volcano will erupt. 
This is because most volcanoes follow 
aregular pattern of increasing seismic 
activity as the eruption approaches, 
usually in the form of small earth- 
quakes. On the other hand, earth- 
quakes have proven to be notoriously 
difficult to predict because of the lack 
of regular patterns - sometimes they 
are preceded by a series of small 
earthquakes, and other times not. 

There are many instruments used to 
predict these natural disasters. A seis- 
mograph is a sensor that detects the 
intensity of earthquakes caused by 
magma that is moving. Since magma 
gives offelectric currents, electric me- 
ters are used to spot rising magma 
levels by measuring its electric cur- 
rent. Gravimeters can also detect 
flowing magma. Scientists also take 


Let's wait for 
this to erupt, to get some 
gold from here. 


temperatures and gauge 
gas by using a Landsat 
satellite. The satellite us- 
es infrared sensors to de- 
tect temperatures and 


Gravimeter 


changesinvolcanoes. An 
increase in sulfur dioxide 
and other gases usually 
means that there could 
be volcanic eruptions. 

Volcanologists use 
these instruments to 
successfully predict 
eruptions which saves 
many lives. Scientists are 
trying to develop new 
ways to predict future 
eruptions. 
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Out of the Frying Pan 
Auguste Ciparis was a prisonerin the jailin 


the town of St. Pierre when Mount Pelee eruptedin1902. He had 
been condemned to death, and was confined to a cell with thick 
stone walls and just one tiny window. Thirty thousand people 
perished in the eruption, but after surviving four days in his cell, 
which was buried beneath layers of ash, Auguste was rescued, 
and his sentence was suspended. However, he spent the rest of 
his days touring with the Barnum and Bailey Circus - as an exhibit 


inareplica ofhis prison cell. 


Why are the Hawaiian Is- 
lands associated with volca- 
noes? 

Earth’s outer crust is made up 
of rocky plates that move over 
the surface of the planet. In are- 
as where the plates come to- 
gether, sometimes volcanoes 
will form. Volcanoes can also 
form in the middle of a plate, 
where magma rises upward 
until it erupts on the sea floor, 
at what is called a ‘hot spot’. 

The Hawaiian Islands were 
formed by such a hot spot oc- 
curring in the middle of the Pa- 
cific Plate. While the hot spot it- 


self is fixed, the plate is moving. 
So,as the plate moved over the 
hot spot, a string of volcanoes 
were formed. The Hawaiian Is- 
lands are actually the South- 
eastern end ofa chain of under- 
sea volcanoes that began to 
form at the hot spot in the Pa- 
cific Ocean morethan 70 million 
years ago.Each Hawaiian island 
is made of one or more volca- 
noes, which first erupted on the 
sea floor and only emerged 
above the ocean's surface as a 
result of repeated eruptions 
that built it up. 
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Whoareseismologists? 

Seismology is the scientific 
study of earthquakes and the 
movement of waves through 
the Earth's surface. It also in- 
volves the study of seaquakes, 
volcanoes, tec- 
tonicplatesand 
tsunamis. Seis- 
mologists are 
scientists who 
have  special- 
ized in this 
branch of sci- 
ence. Their re- 
search aims at 
understanding 


what is known as the Richter’s 
scale that is based on the exami- 
nation of seismograms. 
Seismologists can predict 
where major earthquakes are 
likely to occur, based on the 
movement of 
the plates in 
the Earth and 
the location of 
fault zones. 
They also can 
make general 
guesses about 
when — earth- 
quakes might 
occur in a cer- 


the composi- .\a tain area, by 
tion and struc- aN looking at the 
tures of the 7 > history of 
Earth. In the ‘a i\ earthquakes in 
case of earth-  Landsat- SatellitethatDetects the regionand 
quakes, __seis- Changes in Volcanoes detecting 
mologists try to where __ pres- 


determine the potential dan- 
gers, andseekto minimize their 
impact through the improve- 
mentof construction standards. 
The main instrument used by 
seismologists to detect and 
measure earthquakes is the 
seismograph. This instrument 
shows clearly the different 
types of waves produced by 
earthquakes. The strength of 
the earthquake is expressed on 
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sure is building along faultlines. 
Another area of study is the re- 
lationship between magnetic 
electrical charges in rock mate- 
rial and earthquakes. Some sci- 
entists have a theory that these 
electromagnetic fields change 
in a certain way just before an 
earthquake. Seismologists are 
also studying gas seepage and 
the tilting of the ground as 
warning signs of earthquakes. 
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Volcanic Sunsets 
Plumes of ash from erupt- 
ing volcanoes result in vivid 
red sunsets that can be seen 
from countries that are 
thousands of miles away. 
The ash and gases from the 
eruption scatter the sun’s 
rays, creating the most glo- 
rious colours imaginable. 
Sometimes, even purple 
sunsets can be seen! Fine 
volcanic aerosols in the, 
stratosphere scatter blue 
light which, when mixed 
with ordinary sunset red, 

produces a violet hue. 


Aerial View of Ash Plumes 
froma Volcano 
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What are the special equip- 
ments and instruments used by 
volcanologists and seismolo- 
gists? 

Volcanologists and seismolo- 
gists use many different types of 
special equipment in the course 
of their work. To begin with, vol- 
canologists need to wear protec- 
tive gear when they are on a vol- 
cano during an eruption. This in- 
cludes a suit with metal coating to 
reflect intense heat, asbestos 
gloves to collect hot samples, and 
hard hats for protection against 
flying debris and small volcanic 
bombs. An instrument called the 


slopes of active or erupting volca- 
noes to take lavaand gas samples, 
and study changes in temperature 
and landforms. They haveto climb 


He isa 
famous volcanolo- 
gist. 
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‘hot rod’ is usedforcollecting 
samples of lava. Mapping is 
done with a tool called the 
pathfinder, which is small 
enough, and light enough, 
to clip on toa volcanologist’s 
belt. Temperatures are re- 
corded with a special kind of 
thermometer called a ther- 
mocouple, while earthquake 
motion is recorded on seis- 
mometers. Sometimes, net- 
works of portable seismom- 
eters are used to measure af- 
tershocks of big earthquakes 
and tremors duringavolcanic 
eruption. 


down into the crater of volca- 
noes. Of course they wear 
special protective clothing 
when they do this. When 
talking about his career, the 
famous volcanologist Robert 
Tilling states that ‘the present 
is the key to the past - ina 
sense, we're detectives, try- 
ing to decipher clues that 
rocks tell us’. Another volcan- 
ologist, Ken Hon, says that his 


_ job is kind of like ‘putting to- 


gether the pieces of a puzzle’. 
~Now don't you think that this 
_isavery challenging career? 
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thermocouple is an in- 
strument used to measure 


the Earth’s heat. 
Since ordinary 
thermometers 
made of glass 
would melt from 
the heat of a lava 
flow, this electric 
thermometer 
known as the ther- 
mocouple is used. 


The Seismograph 
Developed by Palmieri 


Thermocouples are 

used not only to 

measure the heat 
from lava flows, but 
also the heat of a 
steam vent or fumer- 
ole. 


_Thermo-~. } 
‘ couple 
plugged toa 
Multimeter 
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Sometimes, an earthquake is so mild 
that it is not felt by people. Some 
tremors are felt by people who are ly- 

ing down. They may also feel a vibra- 
tion like the passing of a truck, and 
notice that hanging objects are 
swinging a little bit- but they may 
not realize an earthquake has oc- 
curred.In more severe earthquakes, 
parked cars may be seen rocking, 
while dishes rattle and wooden 
walls creak. In severe earthquakes, 
liquid in glasses slosh out, doors 
swing open, pictures fall off the 
wall, walls develop cracks, and 
people rush out in panic. In the 
1930's, ascientist named Charles 
Richter wanted to compare the 
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size 


of earth- 
quakes. So, he 
studied the wiggly 
squiggles record- 
ed on_ seismo- 
graphs during 
earthquakes, and 
by calculating dis- 
tances, he came up 
with a scale known 
as Richter’s Scale 
that indicates a 
quake’s magnitude. 
The highest magni- 
tude recorded on a 
Richter scale is nine. 
Earthquakes that reg- 
ister above six on the 
Richter scale are con- 
sidered to be severe 
earthquakes. 
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Seismogram - recording a 5.1 
Richter magnitude Quake. 


Why are earthquake waves interesting? 
Earthquakes occur when rocks fracture and 
this sends shock waves travelling out in all 
directions. The waves are most devastating 
near the epicentre of the quake, whichis the 
spot on the surface nearest to where the 
rocks have fractured. Shock waves travel 
very fast indeed- at about 25,000 kms per 
hour in rock. They travel at slower speeds 
in soft sand and mud. Sometimes, they are 
slowed down a lot by soft sands and mud, 
and this increases their concentration, 
resulting in severe shaking even in areas 
that are far from the epicentre. 
The first shock waves that are released 
are the primary waves, and are called P 
waves. They are the fastest waves be- 
cause they travel like sound waves with 
a movement that does not distort the 
rock very much. Sometimes, P waves 
are so small that they are heard but not 
felt. The secondary waves that follow 
areknownas S waves. Theyare slower, 
as their movement distorts the rocks 
in a complicated sideways manner. 
The slowest waves are the surface 
waves that develop properly only at __ 
some distancefromthe epicentre. __ 


he Cascade Mountain Range is a chain of 
volcanoes, any one of which can become ac- 
tive at any time. Mount Rainier, in the Cas- 
cade Range has erupted several times in the 
19th century. Though there are no written 
records of these eruptions, we know about 
them by studying the rings of trees. Tree 
rings show a stunting of growth after an 
eruption, and help us study the history of 
eruptions ofa particular volcano. 


an earthquake. In the 2°% 
Chinese scientist named Zhan 
invented a device that could record 
even those earthquakes that were too | 
slight to be noticed otherwise. It was a 
huge vessel- about 2 metres across- and 
made of bronze. The vessel was ringed 
with dragons and toads and hada heavy 
pendulum hanging inside. During a 


Fzzzz. 
A delicious 


Zhang Heng earthquake 
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ahead! 
Who made the first 


instrument for record- 
inganearthquake? 

It was the Chinese 
who made the first in- 
strument for recording 


64 Tell Me Why © 


tremor, the vessel would move more than 
thependulum. This movement wouldcause 
one or more of the dragons to open their 
jaws and release bronze balls into the open 


mouths of the toads 
below. The ball would 
fall into the mouth of 
the toad that was fur- 
thest from the epicen- 
tre, thus indicating the 
direction from which 
the quake came from! 
Later, in 1856, an Ital- 
ian Luigi Palmieri built 
an earthquake recorder 
that wrote a permanent 
trace of the Earth shak- 
ing, and also measured 
its overall impact. 


Zhang Heng’s 
Seismometer 


Why is Lui- 
gi Palmieri 
famous? 

In 1855, 
Luigi Palm- 
ieri’ of ‘Italy. ;§ ———_—_____——- 
designed a mercury seismome- 
ter. Palmieri was director of an 
observatory nearthe craterofan 
active volcano. While observing 
the eruption of Vesuvius, he re- 
alized that an instrument that 
measured small tremors might 
help in predicting eruptions. 
This inspired him to invent the 
seismometer. 

Palmieri’s instrument had U- 
shaped tubesfilled with mercury, 
arranged along the compass 
points. When an earthquake 
happened, the mercury would 
move and make electrical con- 
tact that stopped a clock. It 
would also start a recording 
drum on which the motion of a 
float on the surface of mercury 
was recorded. This was the first 
device that recorded the time of 
the earthquake, andtheintensity 
and duration of any movement. 


Luigi Palmieri 


A volcano that was once active, but 
which has been quiet for a long period 
of time is called a dormant, or sleeping 
volcano. During the dormant period, 
volcanic gases may gently seep from 
beneath the cooling magma. When the 
gasesreach the surface of the Earth, they 
drift off gently into the atmosphere, 
without causing any harm. 

However, dormant volcanoes need 
not always remain dormant. We know 
that a magma chamber is a large reser- 
voir of magma located several kilome- 
tres beneath a volcano, which it feeds 
with magma. According to volcanolo- 


ee) 


Hey, let's 
stay here! 


volcano. 


It'sasleeping | 


ilauea is an 
active volcano on 
the main island 
of Hawaii. When 
it erupts, it pours 
out lava that is 
very runny. This 
lava travels for 
long distances at 
speeds of about 
100 metres per 
hour, creating a 
fast flowing red 
river of lava. 


rt 


gists, a magma cham- 
ber cools down to an 
extremely viscous 
mush until fresh mag- 
ma from deep inside 
Earth ‘reawakens’ it. 
This reawakeningcould 
take hundreds of years, 
but when it does hap- 
pen, the volcano can 
become active again. 
However, if a volcano 


\._ hasnoteruptedfortens 
\ ofthousandsof years, it 
is quite safe to assume 


that it has become ex- 


tinct. 
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helongest 
recent flowin 
Hawaii erupt- 
ed from 
MaunaLoa 

in 1859. It was 
about 51 kilo- 
metres long 
fromthevent 
to the ocean. 
However, the 
longest lava 
flowthat ever 
happened 
was the Roza 
flow which oc- 
curred 15 mil- 
lion years ago 
in North 
America. It 
stretched for 
300 kilome- 
tres, and cov- 
ered 40,000 
square miles. 
Thelongest 
recorded lava 
flow wasin 
1783,in Laki, 
Iceland. It 
was about 70 
kilometres 
long. 


Volcanoes 


vat are underw 

Did you know tha oes get their 
start at the bottom of the ocean? These under- 
water volcanoes can eventually grow into is- 
lands that rise above the surface of the ocean. 
They are formed becausethe ocean floor is very 
thin, and can be easily pierced by magma which 
lies underneath, especially along the lines of 
weakness at plate margins. An underwater vol- 
cano erupts differently from a surface volcano. 
This is because there is an unlimited amount of 
water to cool down the lava. A shell of rock 
hardens around the lava almost immediately, 
called pillow lava. 

Underwater volcanoes build up over time, 
and can eventually reach the surface of the 
ocean. This is what happened to form the Ha- 
waiian Islands. The Earth's crust drifted above 
an active vent, creating each of the islands in 
turn. There are more than 5,000 active under- 
water volcanoes. Most of these are located 
along the mid-ocean ridges, where the Earth's 
tectonic plates are moving apart. 
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Why is the recent discovery of a chain of 
undersea volcanoes important? 

9 The Sandwich Islands were discovered by 
a Captain Cook in 1775, and he wrote about 
ee. the number of active volcanic islands peek- 

ie ing up, and erupting above the sea. However, 

: the seafloor was completely unknown, and 

i had never been surveyed at all. Recently, in 

—— the first ever-survey of its kind, a chain of 
 ~\"g massive volcanoes that rise up to three kilo- 
thu =, metres were discovered lurking beneath 

: Antarctic waters near the South Sandwich |s- jj 

lands in the remote Atlantic Ocean. 

The volcanoes were discovered by re- 

Captain Cook searchers from the British Antarctic Survey, 
who used ship-borne i 


PR FACT 


ennanecnie 

The Kermadec Arc is a 
chain of 94 underwater 
? volcanoes jin the South 
Pacific Ocean, north of 
New Zealand. Many of 
these are active, and the 
very hot and the chemi- 
cally rich environments 
that they create teem 
with unique animals and — 
otherforms oflife.In fact, — 
the weird and wonderful _ 

creatures gathered from | 
submarine volcanoes of 
the Kermadec Arc have 
given scientists a rare in- 
sightintounderwater life. 
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technology during cruises 
aboard the research ship 
RRS James Clark Ross. The 
volcanoes are a result of the 
SouthAmericancontinental 
plate sliding under the 
South Sandwich platetothe 
east, carrying water down 
into the deep interior of the 
Earth. The water escapes 
upward, ultimately leading 
toeruptions of molten rock. 

Some of the peaks tower 
nearly 3,048 metres above 
the ocean floor. Scientists 
say the research will help 
them understand the po- 
tential for volcanoes to cre- 
atehazards suchas tsunamis. 


Sarigan Island 


Volcanoes 


aloud explosion, and almost im-- 


Where did an underwater 
volcano eruptin May 2010? 

An underwater volcano erupt- 
ed 11 kilometres southofSarigan 
Island in May 2010, with an ash 
cloud reaching a height of al- 
most 13 kms. The exact place 
where the volcano erupted is 
unknown, but it appears to be 
between Anatahan and Sarigan, 
both of which are active volca- 
noes, at a depth of 300 metres. A 
large area of floating debris was 
observed southofSarigan Island, 
a sparsely inhabited island about 
160 kilometres north of the U.S. 
commonwealth’s main island of 
Saipan. People on the island heard 


ee erewasa heavyash 


Giant Volcano 

A huge underwater volcano has been dis- 
covered aif the coast of Indonesia. It is almost three kilometres 
tall, but the ocean is so deep here that the volcano still remains 
below the surface. The volcano was discovered by a group of US 
and Indonesian researchers, using a powerful sonar system anda 
robotic vehicle. 
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7 Hoooray = 
/ There are huge \ 
volcanoes on 


Why do we say that volcanoes are 
not found on Earth alone? 

Volcanoes have played an important 
role in shaping other planets in our solar 
system, just as they have done on Earth. 
Though other planets show signs of vol- 
canic eruptions, most seemed to have 
erupted in the distant past and are inac- 
tive now. There are hundreds of volca- 
noes on the surface of Venus. 

Mars has fewer volcanoes, but the ones 
that exist are gigantic. In fact, both Mars 
and Venus have volcanoes much larger 
than any on Earth. Many of Mercury’s ba- 
sins contain smooth plains that are be- 
lieved likely to be filled with lava flows. 
The moon has no large volcanoes. Of all 
the planets in the solar system only lo, a 
moon of Jupiter,has active volcanoes. 
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i ashe he ighest Vol-“ 
a ~ ano in Venus» * 


Radar Mapping 

NASA’s Magel- 
lan Spacecraft 
was sent into or- 
bit around Venus 
in 1990-1991. It 
used radar sig- 
nals to penetrate 
the thick poison- 
ous yellowclouds 
thatsurround the 
planet. Volcanic 
lava flows, quake 
faults, and other 
features like hot 


spots were seen 
for the first time 
thanks to radar 


mapping. 


noes found? 

Olympus Mons on the planet 
Mars is the tallest known volcano 
and mountain in the solar system. 
It towers 27 kilometres above the 
surrounding plains, and covers a 
total area of 550 kilometres across. 
To give you an idea of its size, it is 
three times taller than Mount Ev- 
erest above sea level! Scientists 
think that Olympus Mons was able 
to get so large over millions of 


Olympus Mons 

Olympus Mons is so tall, and so 
wide that you wouldn’t be able to 
see the top of it from any point on 
its flanks! The caldera on its sum- 
mit is actually seven huge calderas 
nestling inside one another. Ol- 
ympus Mons is a shield volcano, 
and some regions are as young as 
2 million years old. This means, it 
could very well still be undergo- 
ing active volcanic activity- and it 
might grow even taller and get 
even bigger! 


Volcanoes 


be Te ae 
Where are the biggest volea- y 
tive plate tectonics like we 


because, Mars lacks ac- 


have hereonEarth.A hotspot 
was able to form, and grow 
over time, releasing more 
and more magma, making 
the volcano grow taller and 
taller. 

Thereare three other enor- 
mous shield volcanoes near- 
by. They are Arsia Mons, 
Pavonis Mons, and Ascraeus 
Mons. 


Caldera on Olympus Mons 
Summit 


71 


The plumes from the volca- © 
“noes, which rise as much as 500 © 
_ kilometres into space are so 
large, they can be seen from 
Earth by the Hubble space tele- 
scope. Astonishingly, the 
plumes of lo’s volcanoes are not 
of sizzling hot lava, but of sulfur 
dioxide snow. Did you know | 
that lo’s surface has been de- | 
= .. scribed as resembling a giant 
pepperoni pizza? 


_ <>, Why isto special? oi 
lo is one of the four large 

~ moons of the planet Jupiter. 

- This strange moon is literally 
bursting with volcanoes. Doz- 

ens of active vents dot the land- 
scapewith huge volcanic rings. 


Thevolcanoesthemselvesare 
the hottest spots in the solar 
system - with temperatures 
that are about one third of 
those on the surface of the 
sun. However, in spite of 


Lunar Seas 
y The seas on the Moon 
/ appear as wide, smooth 
dark places. They are actual- 
ly not seas at all, but huge cra- 
ters that have been flooded 


having morethan 200active 
volcanoes, the curious fact 
is that lo is also very, very ~ 
cold. The ground just 
around the volcanic vents 

is literally sizzling, but 
most of lo’s surface is 150 
degrees or more below 
zero degree Celsius! 
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with lava to form flat plains. 

The craters were probably 
formed when meteorites crashed 
into the Moon. The Moon’s ‘seas’ 
are called ‘mares’, from the Latin 

word ‘mare’ that means ‘sea’. 

The biggest one is the Ocean of 
Storms that covers over 5 million 
square kms. 


f Iam going 
to change my name 
to 'Volcanus’. 


_ean10U8 Venus has more volcanoes than any 
i<" other planet in the solar system. Over 1600 


major volcanic features are known, and 
there are many, many smaller volcanoes. 


Most of themare shield volcanoes.Some unu-_ 
‘ sual volcanoes are pancake domes and 
apas Mons is P and 


sarge volone on. "ike ucts Oneafestn 
Venus. It is approxi- ¥ : Ga eh ci! 


mately 400 kilometres in dome that is roughly 100 kilome- _ 


diameter and 1.5 kilome- tres across, but it is only about Se 


tres high. The flanks of the \ One kilometre high. Around 


volcano are composed of nu- 
merous overlapping lavaflows. 
Many of the flows appear to 
have erupted along the flanks of 
the volcano, rather than from the 
summit. This type of flank erup- 
tion is common on large volcanoes 
on the Earth, such as the Hawaiian 
volcanoes. Venus itself is a very hot 
planet, with temperatures that can 
reach 400 degree Celsius. 


Volcanoes 


the dome are several thick, 
fan-shaped lava flows, anda 


much larger flow with a 

banded surface. These flows 

Strongly suggest the erup- 
tion of very viscous lavas. 
Does Venus have any vol- 
canoes right now? Unfor- 
tunately, we just don’t have 
enoughdatatobecertain 
one way orthe other. 
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Why is  Sakurajima 
called the Vesuvius of the 
East? 

The Sakurajima volcano 
is located in Southern Ky- 
ushu, Japan. It is one of the 
most active volcanoes in 
the world. It is a composite 
volcano, and its summit is 
split into three peaks. Since 
its first recorded eruptionin 
AD. 708, Sakurajima has 
been in nearly constant 
eruption. Since 1955, the 
Sakurajima volcano has 
erupted 100-200 times 
each year. Perhaps that is 
why itis called'‘theVesuvius 
of the east’! 

Mosteruptionsaffect only 
the summit of the volcano. 
However, deaths were 
caused by pyroclastic flows, 
tsunamis, and lava during 
large eruptions in 1471- 
1476, 1779, and 1781. The 
city of Kagoshima, with a 
population of around 
700,000, lies near Sakuraji- 
ma. Because of its location 
inadensely populatedarea, 
the volcano is considered 
to be one of the ten most 
dangerous volcanoes in the 
wo d. 


Ho! 
The fireworks 
have started! 


Why is Mount Etna consid- 
ered dangerous? 

Mount Etna is a volcano on 
the east side of the Island of Sic- 
ily. Standing 3,329 metres tall, 
Etna is the second largest vol- 
canoin Europe, and the highest 
mountain in Italy, south of the 
Alps. Etna is classified as a stra- 
tovolcano, also known as a 
composite volcano, where 
many different kinds of erup- 
tions over time have built up 
the huge mountain. 

Etna started erupting about 
300,000 years ago. In the last 
35,000 years or so, the moun- 
tain has had many explosive 
eruptionswith pyroclastic flows 
cascading down its banks. 
There are now almost constant 
eruptions on Etna, happening — 
every 20 yearsorso.Thiscauses © 
a great threat to the people ~ 
wholive onits slopes. f 


Sakurajima 
Volcano 


Lowen is Fcundor’ r 
volcano, and one of its most active. 
Cotopaxi’s shape is the most beautiful 
and regular of all the colossal peaks in 
the high Andes. It is a perfect cone, 
covered by a thick blanket of snow. It 
is hard to believe this beautiful peak is 
also one of Ecuador's most historically 
destructive volcanoes. 

The first recorded eruption disrupt- 
ed a battle between the Spanish and 
the Incas in 1534, and eruptions in 
1742 and 1768 killed hundreds of 
people. The latter half of the 19" cen- 
tury saw many eruptions, including 
one in 1877 that senta lahar, which is a 

landslide of earth and melted ice, 
all the way to the Pacific! 


Etna’s Attraction 
In spite of its fre- 
quent = eruptions, 
Mount Etna is a 
much loved volca- 
no. Its soil is very 
rich and ideal for 
vineyards and or- 
chards. Its slopes 
are scattered with 
villages, and the 
town of Catania lies 
just 26 kilometres 
away. Etna is also a 
major touristattrac- 
tion, with slopes 
covered with snow 
andash. If you fancy 
skiing on a live vol- 
cano, Etna is the 


. placetodoit! 


STS°R FACT 


The Most Distant Point 


You might think that the peak of Mount Everest is the most dis- 
tant point from the centre of the Earth, but that is not true. In- 
stead, it is the volcano Chimborazo in Ecuador. This is because 
the Earth is spinning in space, and is flattened out. Points at the 
equator are further from the centre of the Earth than the poles. 
And Chimborazois very close to the Earth’s equator. 


Why is Mount Kilauea con- 
sidered the most active vol- 
canoin the world? 

Kilauea is the youngest vol- 
cano on the Big Island of Hawaii. 
It stands above the ocean floor, 
but is not a large volcano, 
reaching a mere 1,277 metres 
above sea level. The Hawaiians 
believed that Kilauea is the 
home of Pele, the Hawaiian vol- 
cano goddess, and that it 
erupted when she was an- 
noyed. Apparently, the goddess 
has been very angry of late, for 
Kilauea has been spewing con- 
tinuously since 1983. 


Kilauea Shield Volcano 


Actually, Kilauea has had 
continuous activity during the 
19" century, and the early part 
of this century. Though most of 
the eruptions were gentle ones, 
scientists knowthatthe volcano 
has an extensive layer of ash 
and rock called tephra that can 
be blasted as high as 17 kilome- 
tres. Since 1952, there have 
been 34 eruptions, and cur- 
rently it is erupting in a remote 
area along its eastern edge, 
where more than 150 small 
earthquakes have been record- 
ed. Is it any wonder that it is 
considered the most active vol- 
cano in the world? 


Where is the Popocatepetl volcano? 

As part of the ‘Ring of Fire’ stretch- 
ing around the Pacific, Mexico hosts 
several of the world’s most continually 
active volcanoes, including the mas- 
sive Popocatepetl whose name is the 
Aztec word for ‘smoking mountain’. 
This glacier covered volcano is situat- 
ed just 70 kilometres from Mexico 
City, and rises toa height of 5400 metres. 

Popocatepetl is one of Mexico's most ac- 
tive volcanoes, and North America’s second 
highest volcano. After almost 50 years of 
dormancy, ‘Popo’ came back to life in 1994, 
and has, since then, been producing pow- 
erful explosions at irregular intervals. 

in the past centuries before European in- 
vasions, large eruptions produced giant 
mud flows that have buried Aztec settle- 
ments, even entire pyramids. A faint plume 
emanating from Popocatepetl’s summit 
crater shows the ever-present hazard the 
volcano represents to the 25 million people 
living in the region, including the nearby 
city of Amecameca, as well as the metro- 
politan centres of Mexico City. 


ae 
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Deepest and 
Longest 

The longest 
mountain range 
in the worldisthe 
Andes Mountains 
of South America, 
which havea 
length of nearly 
7240kilometres. 
The deepest spot 
in the world lies 
in the Mariana 
Trenchinthe 
North Pacific 
Ocean. It is the 
Challenger Deep 
which is 11,033 
metresin 
~~~ depth! 


Volenoes on Earth? 

At 3718 metres, the volcano 
Teide on the island of Tenerife 
forms the highest peak on Span- 
ish territory, and is the world’s 
third largest volcano. The vol- 
cano rises some 7,000 metres 
above the seabed from where it 
began to erupt. It began to form 
more than 300,000 years ago. 
Although it is currently dor- 
mant, having last erupted in 
1909 from a subsidiary vent on 


AMAZING 


Significant eruptions occurred - 
in 1704 - 1706 and also in1798. 

Moreover, the summit has a 
number of small active fuma- 
roles emitting hot gases. Fur- 
ther eruptions are considered 
likely in the future, including a 
risk of highly dangerous pyro- 
clastic flows. This makes Mount 
Teide a dangerous volcano, be- 
cause it is surrounded by very 
thickly populated areas. 


hite Island is cur- 
rently the most active 
volcano in New Zea- 
land. It is located 48 
kilometres offshore in 
the Bay of Plenty. 
White Islandisunusual 
becauseits active vent 
is located below sea 
level. It lies very close 
to the ocean trench 
where the Pacific plate 
is descending. As the 
plate descends, it 
heats up, and changes 
back to magma, which 
forces its way to the 
surface as a volcano. 
White Island is just one 
of the hundreds of 
volcanoes that ring 
the PacificOcean. 


Nyiragongo Volcano 


is S ini hi icall TAIN iVa 
ate br aero f istorically VOLE ‘ANIG 


Santorini is one of the most sig- 
nificant volcanoes in world history 
because, it is considered responsi- 
ble for the destruction of the Mi- 
noan Civilization in Crete. The vol- 
cano is one of the most extraordi- 
nary islands in the Aegean Sea. 

Until some two million years ago, 
the island was very silent. But un- 
derwater volcanoes started pro- 
ducing magma, and gradually cre- 
ated small islands. Continuous ac- 
tivity created mountains which 
united with the non-volcanic island 
tomake one big island. 

In 1450 BC, Santorini erupted so 
powerfully that it destroyed the 
flourishing Minoan world on the is- 
land of Crete as well. The gigantic 
explosion was followed by a giant 
tidal wave, and an immense cloud 
of ash that buried the palace of 


Highest Active Carbonatite 


a curious Volcano 

Ls F A Cc 7 OI doinyo Llengai, Tanzania, is a 

Js Sie rare type of volcano that erupts 
\\ a » natrocarbonatite lava. At 2,962 

metres high, it is the only ac- 

tive volcano of this type on Earth. It erupts a bi- 
zarre runny lava that appears like molten 
chocolate at 500-600°C and turns 
white upon cooling. 
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STHPR FACT TheMountain of Fire 


Merapi in Indonesia 
is adangerous volcano. Itis the mostactive 
of Indonesia’s 130 volcanoes. Its name 
means ‘the mountain offire’ in Indonesian, 
and is considered to be sacred. Merapi i 
2,968 metres high, and erupts about one 
every five or six years. Merapi has been 
tive for 10,000 years Did you know that 
every year, a priest climbs to its summit to— 


makean offering to the Gods? 


Volcanoes 


Knossos on Crete. After the 
eruption, Santorini was unin- 
habited for about two centu- 
ries, while the land cooled and 
plant and animal life regener- 
ated. 

The disaster is ‘historically 
significant as it marked the 
beginning of the end of the 
Minoan civilization. The Minoan 
civilization was a Bronze Age 
civilization that arose in Crete 
and flourished almost 5000 
years ago, until it was de- 
stroyed in 1450 BC. The Mi- 
noans were warriors and mer- 
chants, artists, and experienced 
sailors. Their maritime empire 
was vast. At the height of its 
power, this civilization was 
destroyed, and it is believed 
that Santorini was the reason. 


Volcanic Craters at Satorini 


y Dont ~ 
/ worry! Every 
priest getsa 


| 


Why will the eruption of Vesuvius 
always beremembered? 

On August 24" of 79 AD, the area 
around Mount Vesuvius in Italy shook 
with a huge earthquake. The long 
dormant volcano had awakened in 
fury. The mountain’s top split open, 
and amonstrous cloud raced upward. 
The inhabitants of the city of Pompeii 
were showered with ash, stones, and 
pumice. The town of Pompeii was 
covered in a nine metres layer of vol- 
canic ash, which preserved the town 
and its inhabitants at the moment of 
their death. 

Meanwhile, a river of mud buried 
the nearby city of Herculaneum. Over 
time, the cities became completely 
buried. Both cities were forgotten un- 
tilthey were found againin the 1700's 
when they were dug up. The city of 
Pompeii was so beautifully preserved 
by the ash that historians are able to 
getimportantinsights intothe Roman 
way Of life as it existed thousands of 
years ago. 
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Lanzarote’s Lunar 
Landscape 

Lanzarote, a Ca- 
nary Island, is best 
known for the 300 
plus volcanoes that 
dominate the _ is- 
land. The huge vol- 
canic eruptions that 
occurred there cov- 
ered most of the is- 
land with lava and 
ash. Very few plants 
cangrow there, and 
the landscape is 
very similar to the 
landscape of the 
Moon. 


Vesuvius as 
Seenfrom 
the Ruins of 
Pompeii 


can cause damage to 
the aircraft. They may 
get lodged inside the 
engines, causing them 
tostalland fail, leading 
toacrash. Thus, forthe 
safety of aircraft and 
their passangers, air- 
; ee §6ports in the visinity of 
An Aerial View of Vesuvius a volcanic eruption 
suspend their opera- 
tions until the ash 
cloud dissipates. 


weal Ap 


A huge cloud of ash comes out whena , hei f 
volcano erupts. This ash cloud is very __, SMOKIN IS 
. : injurious to OUR 
dangerous because it obstructs the air health! 


routes. Volcanicashis hard too, as itcon- 
tains rock and other hard particles from 
the eruption. These particles remain 
suspended intheairlikeadenselayerof | 
dust, reducing visibility and deadening y 
the sound. Sometimes, these particles W7— 


ier Mount Rainier 
At4392metres, Rainieristhe 
highest, and potentially the 
most dangerous volcano be- 
cause of the large population ¢ 
living around its base. The tre- 
mendous mass of rock and ice, ll 
in combination with other fac- 
tors poses a variety of dangers. 
The greatest danger is from la- 
hars or mudflows caused by 
the melting ice and snow. 
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of Mount Etna 


int 

On March 8" 1669, Mount Etna, on the 
island of Sicily began rumbling. The resi- 
dents nearby ignored the warning signs 
of a larger eruption. Three days later, the 
volcano began spewing out noxious 
fumes in large quantities. Approximately 
3,000 people living on the slopes of the 
mountain died from suffocation. 

Even worse, Etna was soon emitting 
tremendous amounts of ash and molten 
lava. The ash was sent out with such force 
that it reached places that were even 160 


kilometres away. Lava 
also began pouring 
down the south side 
of the mountain, 
heading toward the 
city of Catania. Multi- 
ple eruptions overthe 
next few weeks killed 
more than 20,000 
people, and left thou- 
sandsmorehomeless. 
Most of the victims 
could have saved 
themselves by flee- 
ing, but stayed, in a 
vain attempt to save 
their city. The erup- 
tion wiped out 14 
towns and villages, 
and left about 27,000 
people homeless. It 
was a disaster of the 
greatest magnitude. 


Mauna Kea 
Mauna Kea is a mountain half of 
which is under water. This volcano in 
Hawaii rises 9000 metres from the 
ocean floor, making it even taller than 


Mount Everest. However, only 4205 metres of the mountain is 
above sea level, so Mount Everést continues to be the tallest 


mountain on land. 


Mauna Kea 


STR FACT 


Buried in the Mud 


Nevado Del Ruiz is a volcano in Co- 


lumbia which is responsible for one of the greatest disasters 
in history. There was no spectacular lava display, but an 
eruption in 1985 melted one tenth of the volcano’s ice cap, 
triggering alandslide of mud, rocks, ashes and other debris. 
It destroyed the town of Amero, and 23,000 lathe were 


killed in a sea of mud. 


Why was Monteserrat evac- 
uatedin 1997? 

Monteserrat is a beautiful is- 
land in the Caribbean, which 
was often called ‘the emerald 
Isle’, for its lush green vegeta- 
tion. In 1995, however, its vol- 
canic Soufriere Hills, that had 
been dormant for the past 100 
years, began showing signs of 
awakening. Steam and gas 
emergedfrom small high vents, 
to be followed by small explo- 
sions. Farmers quickly harvest- 
ed their crops, and moved their 
animals to safe places. Almost 
half oftheislandwas evacuated, 
and soon the whole of the 
southern part of the island was 
covered with grey ash. 

In May1997, superheated 
rock and ash were thrown onto 
the air, and the island was com- 
pletely evacuated. A month lat- 
er, massive eruptions left the is- 
land devastated. Pyroclastic 
flows roared down the slopes 
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at 200 kms per hour, smother- 
ing entire villages. The green 
landscape was transformed to 
a desolate, ash covered terrain. 

Since 2010, the volcano has 
been comparatively quiet, and 
Monteserrat is slowly coming 
back to normal, but the south- 
ern part of the island still re- 
mains deserted. 


Soufriere Hills Volcanic Eruption 


Why was the Laki eruptiona great dis- 
aster? 
The Laki volcano is located in Iceland, 
the land of volcanoes. Its eruption in 
1783 was one ofthe worst disasters 
ever. Clouds of ash exploded in 
the air, while rivers of lava 
flowed down its sides. The ash 
smothered the ground, ruin- 
ing crops and destroying all 
the vegetation. This meant 
that there was no food for 
animals, and 11,500 cattle, 
28,000 horses and 195,000 
sheep starved to death. 
When winter set in, the 
Icelanders were forced to 
finish whatever little food 
they had stored, and soon 
there was a famine. One 
fifth of the population 
starved to death. The erup- 
tion also created widespread 
famine across Europe, because 
theashintheatmospherechanged 
the weather pattern dramatically. 


Pliny the Elder 

Pliny the Elder was a Ro- 
man, and a writer who was 
known for his works on natural 
history. At the time of the erup- 
tion of Mt. Vesuvius, he was pre- 
fect of the Roman navy that was 
stationed at Misenum. When he re- 
alized that Mt. Vesuvius posed a 
great danger, he turned the war- 
ships into rescue boats. Pliny the 
Elder, who had no children of his 
own, died while saving his fellow 
citizens of Rome. Pliny the Elder 
had no children of his own. How- 
ever, his nephew Pliny the 
Younger, who was present, has 
givenusadetaileddescription 
of the disaster. He wrote that 
his uncle was suffocated 
by the poisonous gases 
that were released 
during the erup- 
tion. 


Killed on Duty 
The people of 
Pompeii were 

struck dead even 
as they went 
about their every 
day jobs. The fa- 
mous American 
writer Mark 
Twain visited the 
ruins of Pompeii, 
and was most im- 
pressed by there- 
mains of a soldier 
who had re- 
mained at his 
post till the end, 
through sizzling 
ash, flying rocks, 
and molten lava. 
@ Ranjita Chauhan 


Why was the Tam- 
bora explosion a 
global disaster? 

The Tambora vol- 
cano_ in_ Indonesia 
erupted in April 1815. 
It was probably one 
of the greatest re- 
corded eruptions in 
historical times. The 
explosion was heard 
2500 kilometres away, 
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Mount Tambora 


and about 10,000 people were killed at 
once. A giant tsunami that followed 
brought not just floods, but disease and 
famine that killed another 82,000 people. 

The explosion threw up so much ash 
that it formed a layerinthe Earth's atmos- 
phere. This ash, along with over 200 mil- 
lion tonnes of sulphur dioxide gas, 
blocked the heat and light of the sun, re- 
sulting in very wet weather. Snow was 
tinged with red, blue and brown dust, 
and flamboyantly coloured sunsets were 
seen all over the world. North America 
and Europe did not notice its effects until 
months later. In 1816, the cold and wet 
weather continued. In Madrid, tempera- 
tures were below 15°C in July and August. 
The effects of the eruption were felt 
across the globe. The monsoon season 
was interrupted in India, possibly leading 
to a deadly outbreak of cholera that in- 
sinuatedits way across the globe. Europe 
experienced widespread crop failures, 
and China had devastating floods. It was 
truly a strange year, when snow fell dur- 
ing June and frost was still widespread 
during the month of July. 
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Krakatoa Eruption- 
An Artist's Impression 


The eruption of the vol- 
cano at Krakatoa in the 
Pacific Ocean in 1883 was 
a major disaster. The en- 
tire island of Krakatoa was 
simply blown apart. Not 
only was the island of 
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Krakatoa shattered, other small is- 
lands were created. The sound was 
loud enough to break the eardrums 
of somecrewmen onships many kilo- 
metres away. At the British outpost 
on Diego Garcia, an island in the In- 
dian Ocean more than 3,218 kilome- 
tres from Krakatoa, the sound was 
clearly heard. It is likely that Krakatoa 
created the loudest sound on Earth. 

Pumice, orchunks of solidified lava, 
rained from the sky, pelting the 
ocean, and the decks of ships. The 
tsunamis set off by the volcanic erup- 
tion rose as high as 36 metres, and 
slammed into the coastlines of the 
inhabited islands of Java and Sumat- 
ra. It is estimated that 36,000 people 
died. The volcanic dust thrown into 
the atmosphere affected the weather 
around the world, and people as far 
away as Britain and the United States 
saw bizarre red sunsets caused by 
particles in the atmosphere. 


uring thesummer of 1816, unexpected climate 
changes were observed. The volcanic eruption of 
Mount Tambora in Indonesia, left countries in the 
Northern hemisphere suffering from devastating 
famine and epidemic outbreaks. The heavy ash- 
fall due to eruption filled the air across the globe, 
preventing the rays of the sun from reaching the 
Earth. The resulting frost and rains devastated 
crops and caused 1816 to be the ‘year without 


Mount Pelee, a great volcano 
on the island of Martinique in 
the Caribbean, was believed to 
be extinct. It suddenly awoke 
from the sleep of many years on 
May 10 1902. The mouth of the 
crater suddenly belched smoke 
and flame, and the whole crest 
of the mountain leaped thou- 
sands of metres into the air. 

Rivers of fire poured down, 
destroying everything that lay 
in their path to the sea. Torrents 
of red-hot ashes buried the 
country around for kilometres. 
Groves, orchards, towns, and 
St. Pierre, the principal city of 
Martinique, were all blotted out 
under a storm of fire and ava- 
lanches of molten rock and 
ashes. The force of the blast 
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Eruption of Mount Pelee in 1902 


knocked down cement walls 
and twisted metal girders.The 
ocean did not stop the glowing 
cloudofash and hot gases. 

At least 20 ships in the har- 
bour were overturned by the 
force of the wind or caught fire 
from the scorching heat. With a 
population of upward of 25,000 
persons, St. Pierre was totally 
destroyed. Loss of life in Morne 
Rouge, andotherneighbouring 
towns swelled the death list to 
the appalling numbers. tt 


"@” An Earthquake ana 

® ~ Volcanic Eruption 
in El Salvador 
1937- A Painting 
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Alfred Lacroix 


Alfred Lacroix was a French vol- 
canologist. He spent a year in St. 
Pierre after the eruption, studying 
Mount Pelee. He discovered the : 
phenomenon ofa ‘nuee ardente’ : Del Ruiz known me 
or ‘glowing cloud’ which thesleepinglion’? 
devastated St. Pierre. Ac- Nevado Del Ruiz is a vol- 
cording to him, it was cano in Columbia that was 
caused by a sideward known locally as ‘the sleeping lion’ 
eruption of volcanic as it had not erupted for nearly 150 
material, and it was years. However, all that changed when 
he who gave it it erupted on 13" November 1985. Even 
the name ‘nuee though it is located only 500 kilometres 
ardente’.Today, from the equator, the volcano’s summit is 
this phenom- covered with snow. The explosive eruption 
enoniscalled / tore through the summit, and spewed ap- 
a: pyroclas- | proximately 20 million cubic metres of 
tic flow. hot ash and rocks across 


@ Arvind | the snow-covered 
Bhat 


Why 
was Nevado 
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Volcanic Casualties 

Mount Pelee’s eruption in 
1902 destroyed much of the 
island’s wildlife. Many species 
that were found only on this 
island were wiped out alto- 
gether. The Martinique musk- 
rat is one such species that 
was once found only in 
Martinique, and is now ex- 
tinct. Similarly, in Monte- 
sarrat, the eruption almost 

wiped outthe Montesarrat 


glacier. 
This caused 
the summit’s ice- 
cap to melt, and carry 
mud and debris down the 


mountain at speeds of up to 50 Oriole, one of the 
kilometres per hour. The town of world’s rarest species 
Armero, which lay in a valley below ofbirdsthatis found 
the 4930 metre high volcano was vir- nowhere else. 
tually destroyed, and buried under mud Luckily 200 of 
and rubble. In all, four towns inthe Andes them survived 
region were reported to have been buried, but since their 


and the final death toll was 23,000. It was the natural habi- 
second most deadly eruption in the 20 cen- \ tat has been 


tury, after the eruption of Mount Pelee. destroyed, 
se SRR onl aA es Bee PGR So idee tate they arestill 
Nevado Del Ruiz a__ threat- 

ened spe- 


cies. 


Why is Iceland known as the land 
of Fire and Ice? 

Iceland is without doubt, a land of 
extremes. To begin with its landscapes 
range from thundering waterfalls and 
raging glacial rivers to fiery volcanoes 
and simmering hot springs. There is 
continuous daylight in June, July, and 
August, and a dark period from mid- 
Novemberto February which gets only 
3-4 hours of sunshine a day. 

Glaciers account for over 11.5% of 
the country’s terrain, with the Vatna 

Glacier in Southeast Iceland meas- 
uring 8.4 square kilometres, 

and reaching a thickness 

of 914 metres. Ice- 

land is alsoa 


land of volcanoes and 
hot springs. Did you 
know that the interna- 
tional word ‘geyser’ 
comesfromthe Icelandic 
word ‘geysir,/ and that 
their most famous gey- 
seris in South Iceland? It 
spouts a water column 
to a height of about 55 
metres every few min- 
utes. Iceland is richer in 
geothermal hot springs 
and high-temperature 
activity than any other 
country.Geothermal 
power is one of the most 
important resources in 
Iceland. Home heating is 
provided by geother- 
mal power in 81% of the 
homes. Is it any wonder 
then that Iceland is 
known as the Land of 
Fire and Ice? 


' Glacier Bursts 
Glacier bursts happen when a glacier 
is situated overalargevolcanic fissure, 


which erupts. The lower layers of ice melt to form a lake beneath 
the ice cap. As this grows in size, the pressure builds up beneath 
the ice cap, until it is blown off, releasing atorrent of water that 
comes roaring out toflood everything in the vicinity. 
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Tell Me Why 


Why dotsunamis occur? 

Volcanoes and earthquakes 
cause disturbances in the ocean 
floor,and this, in turn triggers 
one of nature’s most terrifying 
forces- tsunamis. Tsunamis are 
actually a parade or train of fast 
moving waves that grow higher 
and higher as the ocean gets 
shallower near the shore. 


is very long. The tsunami is not 
very tall when it begins - it will 
be just around 1 metre in 
height. A tsunami can travel at 
well over 970 kilometres per 
hour in the open ocean - as fast 
as a jet flies. As it approaches 
the coast, it becomes taller and 
taller - some tsunamis have 
been hundred of metres tall. 


A tsunami starts when a huge 
volume of water is quickly shift- 
ed because of an underwater 
earthquake -when the sea floor 
quickly moves up or down- a 
rock slide, a volcanic eruption, 
or another high-energy event. 
After the huge volume of water 
has moved, the resulting wave 
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A Destroyed Town in Sumatra 
After Tsunami in 2004 


Tsunamis are killers. They 
smash boats, uproot trees, carry 
away people, animals, and ve- 
hicles, crush buildings and 
flood the land. Did you know 
that the word tsunami is Japa- 
nese for‘harbour wave’? 


93 


VOLCANOES 
“IN INDIA 


A huge outpouring of lava from the 
Earth’s interior occurred over much of 
present-day India 65 million years ago. 
The flow came from the boundary be- 
tween the Earth’s lower mantle, and its 
molten iron core some 2900 kilometres 
beneath the surface, to create what is 
known as the Deccan Traps. The Deccan 
Traps are among the largest volcanic fea- 
tures on Earth, and cover an area of 
800,000 square kilometres. They were 
formed over a few million years near the 
end of the Cretaceous Period. The release 
of gases during their formation contrib- 
uted to global warming. This region was 
originally even larger. It was reduced to 
its present size by erosion, and the conti- 
nental drift. The Deccan Traps are impor- 
tant because of the vast wealth of fossils 
that have been found in them. 


94 


Sunset Crater 

’ Sunset Crater, named for the brilliantly 
coloured deposits mantling the cone, is the youngest of the more 
than 550 vents of the vast volcanic field in northern Arizona. It is 
dotted with thick lavafields, gasvents, andice caves. The Sinagua 
Indians once occupied thearea, but lost everything between 1064 
and 1067, when Sunset Crater erupted repeatedly, blanketing 
some 2072 square kilometres of land withlava, cinder and ash. 
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Why is Baratang Island interest- 
ing? 

Baratanglslandislocated atabout 
100 Kilometres from Port Blair, the 
capital of the Andaman Islands. The 
island has dense tropical forests of 
all types, as well as sandy beaches, 
limestone caves, and mangrove 
swamps. Itis also famous for its mud 
volcanoes that are not found any- 
where else in India. 

Mud volcanoes are vents in the 
Earth which emit gas and mud. A 
mud volcano is the opposite of a 
traditional volcano. It does erupt 
like alava volcano, but the eruption 
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is cold. Mud volcanoes are 
not large, and the size of 
the volcano cone is caused 
by the intensityofthe erup- 
tion. If the eruption is large, 
then the volcano looks big- 


ger, due to the larger 
amount of mud outflow. 
Thetraditional lava volcano 
after eruption creates fer- — 
tile grounds, while the mud — 
volcano renders the entire | 
eruption siteinfertile. — 


The mud volcano on Baratang 
Island has erupted sporadically, 
with recent eruptions in 2005 
believed to have been associat- 
ed with the 2004 Indian Ocean 
earthquake. The previous major 
eruption recorded was on 18 
February 2003. Mud volcanoes 
are a rare phenomenon, and 
are found in only select places 
around the globe. 

Why is Narcondam Island 
important? 

Narcondam Island is situated 
in the Andaman Sea. The island 
is apart of a submerged line of 
peaks, which include the Anda- 
man and Nicobar Islands, and 
lies 127 kilometres north-east 
of Port Blair. Theislandis formed 
from a volcano, and is covered 
with thick jungle. 

Although the volcano is ex- 
tinct, there are still impressive 
underwater volcanic plumes 
around the island. Moreover, 
on June 8", 2005 there were re- 
ports of ‘mud and smoke’ being 
ejected from the volcano. The 
island is important, because it 
marks the easternmost point a 


y 
LARIFICATIONS & 
ORRECTIONS 


Itis our policy tocorrecterrors, 
and present differing views and 
clarifications about the contents 
in previous issues. Please send in 
your feedback, mentioning the 
title and page number. 


Mr. Chinmay Goswamy, a 
zoologist from Assam, has 
sent us someinteresting add 
- on information for our Oc- 
tober issue, Amphibians. 

He writes about the water- 
holding frog. The cyclorana 
or water holding frog of the 
Central Australian Desert ap- 
pears above ground only 
whenitrains-which could be 
once in two to three years! 
After a brief rainstorm, water 
lies around in rocks and pud- 
dles for a week or so. Insects 
and frogs breed at an incred- 
ible speed. Within a week, 
tadpoles are swimming 
around. As the pools dry up, 
the frogs begin to absorb 
water through their skin and 
become bloated like a water- 
filled balloons. Then they 
carve out a deep chamber in 
thestill soft mud. 

Thank you Mr. Chinmay, for 
your valuable feedback. 

Editor 
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W< ynder Why? The question 


Aren't there many little ‘wondered about, but didn’t know whom to 
ask? Send us your questions, and we will give us the fascinating reasons behind the 
incredible mysteries oflife.. 


Why is it easier to mop up water witha wet cloth, rather than 
adryone? 

When we mop up the floor, what openings, and the water 
really happens is that the water on molecules. This is called 
the floor is lifted up into the cloth. ‘capillary action’, and 
This means that we need a force moves water up into the 
strongenoughtocounteract the pull cloth. 
of gravity. When weusea wet cloth, 

With a dry cloth, this force comes another type of attrac- 
from the molecular forces between _ tiveforceisalsogenerated 
the cloth material's tiny gaps and there. This is between the 
water molecules already 
present in the cloth, and 
the water on the floor. 
This attractive force is 
known as intermolecular 
force of attraction. For 
water, this intermolecular 
attraction is very strong. 
_ Thisrelatively strong force 
brings up the water on the 
round. This makes mop- 
ing up much more effi- 
ent and easy. 

@ Praveen Agarwal 
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